Editorial Staf ngineecring Chicago 

New York dit u Staff 
y. T. Boughton W. W. De Berard 
w. G. Bowman ews cor San Francisco 
c. 8. Hill N. A. Bowers 
F. W. Herring J. I. Ballard 
H 


W. Richardson A Consolidation of Engineering News, Engineering Record, Willard Chevalier 
e 
The Sanitary Engineer and The Contractor Publishing Director 


F. E. SCHMITT. Editor 


Contents for May 4, 1933 


VOLUME 110, NUMBER 18 


Copyright, 1933, by McGraw-Hill Publishing Company, Inc. 


Rockaway Point Jetty Stops Sand Drift in New York Harbor 


Correcting Distorted Pipe-Culvert Sections............... 
BY F. R. MOLTHER 


Three Articles on Building Modernization 


Larger Quarters for the Bankers Trust Co., New York 
Modernization of Facilities in a Cleveland Hotel 


Constructing a New Front on a St. Louis Building 
BY CHARLES W. MARTIN 


The Right Equipment for the Job 


BY H. K. CHURCH 


Reinforced Concrete in the Long Beach Earthquake 
BY NORMAN B. GREEN 


Andean Mud Slide Destroys Lives and Property 


BY C. W. SUTTON 


Portable Rock-Drill Dust Collector 


Inflation and Construction Costs 
BY THOMAS F. McSWEENEY 


Letters DO sirctadesieees «OR 
Materials and Prices... .576 


SOON TO APPEAR 


Public Construction and Economic Recovery 


N IMPORTANT MONOGRAPH oollection of with the major questions of public works: 
articles setting forth the facts about public construc- —Their relation to employment. 

tion will form the contents of the May 18 issue of —How they serve the community. 
Engineering News-Record. —Methods of financing. 

The data and analyses that will be presented have im- —Their effect on business. 
portant bearing on present conditions as well as on the —Their planning and budgeting. 
normal conduct of public business. As it is anticipated that there will be a heavy demand 

Authoritative discussions by government officials, for this issue, it is suggested that extra copies desired for 
economists, engineers and financial experts will deal distribution be ordered at once. 


Published every Thursday. Price 25c. per copy. Subscription, domestic, Central and South America, $5 per year. Canada, including duty, $7.50. 
Foreign $9 or 45 shillings. Ente>d as second-class matter April 11, 1917, at the Post Office at New York, N. Y., under the Act of March 3, 1879. 
Printed in U. S. A. Cable Address “MCGRAWHILL, New York.”’ Member A.B.P. Member A.B.C. 


McGraw-HiLL PusBLISHiING ComMPaANy, INc., 330 West 42p Street, New York, N. Y. 


Editorial and Publishing Offices: 330 West 42d St., New York: 520 North Michigan Ave., Chicago: 883 Mission St.. San Francisco: Aldwych House, 

London, W. C. 2, England. Branch Offices: Washington; Philadelphia: Cleveland: Detroit: St. Louis: Boston: Greenville, 8. C. James H. McGraw, 

Chairman of the Board: Malcolm Muir, President: James H. McGraw, Jr., Vice-President and Treasurer; Mason Britton, Vice-President; Edgar Kobak, 
Vice-President; H. C. Parmelee, Vice-President: Harold W. McGraw, Vice-President: B. R. Putnam, Secretary. 








What make? What grade? What size, lay, 
construction? Shall it be Preferred—or not? 
These are the questions to be decided when 
purchasing wire rope. 


You can reduce this whole complicated problem 
to one question: “What make?” Then trust 


us to see that you get the one right rope for 
the job. B & B Wire Ropes owe their long 
wear as much to intelligent selling as to good 
wire and good workmanship. 


So, there is a sound reason for it whena B&B 
salesman or distributor recommends 


“FLEX-SET” PREFORMED 
YELLOW STRAND ROPE 


He has facts, records, figures to show what this 
rope has done on equipment like yours under 
similar operating conditions, why ‘“Flex-Set” 
Preformed Yellow Strand wears so well. 


Using only the highest grade wire drawn to 
our own specifications, tested and selected, pre- 
forming eliminates internal stress. The rope 


doesn’t kink or bird-cage readily. It handles 
easily; spools smoothly; doesn’t turn in the 
sheaves. With internal stress removed and 
external wear reduced, the rope naturally lasts 
longer. That’s real economy. 


Don’t guess. Let our salesman or distributor 
supply the one right rope for your purpose. 


BRODERICK & BASCOM ROPE CO. 


ST. LOUIS, MO. 


SEATTLE = NEW YORK . 


PORTLAND « 


LOS ANGELES * HOUSTON 


FACTORIES: ST. LOUIS, SEATTLE AND PEORIA 
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\ Rockaway Point Jetty Stops Sand Drift 
in New York Harbor 


HEAVY rock jetty 
8,600 ft. long, 
sweeping south- 

ward on a long curve off 
the western tip of Rocka- 


Jetty 8,600 ft. long of huge stone blocks built 
upon recommendation of special army board for 
protection of Jamaica Bay inlet and general harbor 


The city has fulfilled some 
of these obligations in the 
building of piers in the 
Canarsie section of Brook- 
lyn. The government is to 


way Point, New York harbor, is being marine terminal area. Development maintain a 30-ft. entrance channel, 
built by the U. S. Engineers for the is cooperative between the federal 1,500 ft. wide, from deep water to 
protection of Jamaica Bay inlet and government and New York City, the Barren Island. From Barren Island 


to stop a persistent westward drift of 
sand into New York harbor. Started 
late in 1930, the work will be completed 
this spring. In the 
2} years that have 
elapsed since start 
of construction a 
considerable beach 
has been built up 


to Jamaica Bay, 
lies between 
Rockaway Point 
on the south and 
east and Coney 
Island on the 
north. Plans have 
been in existence 
for years for the 
development o f 
Jamaica Bay as 
an industrial and 


about half completed. 


government’s contribution to the work 
being dependent upon certain obliga- 
tions to be carried out by the city. 





Air views by 14th Photo Section, Army Air Corps 
Fig. 1—Sand building up behind jetty, Rockaway Point, N. Y. View shows jetty os : 
Sand fill today extends well into curved section of jetty. ay. 
Barren Island and Floyd Bennett airport may be seen in upper left background. 


to Cornell basin a 30-ft. channel 1,000 
ft. wide will be dredged and maintained 
cooperatively by the city and govern- 
ment. At present 
this channel has 
been dredged be- 
tween Barren Is- 
land and the 
Canarsie piers. 


: on the east side The Jamaica 
% of the jetty, an Bay development, 
indication that the of which the 
Hi structure will sat- Rockaway Point 
& isfactorily serve jetty is apart, 
i its intended pur- was authorized by 
‘ pose. the River and 
i The location of Harbor Act of 
; the jetty is shown June 25, 1910, 
3 on the map, Fig. which appropriat- 
i 2. Rockaway In- ed $258,500, not 
: let, the entrance to be expended, 


however, until the 
Secretary of War 
was satisfied that 
the city of New 
York was  pre- 
pared to under- 
take its part of 
the general plan 
for the improve- 
ment of Jamaica 
Also the 
River and Har- 
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bor Act of Sept. 22, 1922, provided 
for further improvement in the bay, 
including the entrance channel “when- 
ever and to such extent as the city of 
New York shall construct or provide 
for the construction of terminals with 
facilities suitable for channels of that 
depth.” 

The westward drift of sand along the 
south shore of Long Island has been 
recognized for years. In 1923 an ex- 
perimental channel was dredged at the 
entrance of the proposed inlet channel 
into Jamaica Bay. Subsequent surveys 
of this dredged channel showed an en- 
croachment of sand on the easterly side 
accompanied by a westerly migration 
of the channel, proving conclusively that 
an unprotected entrance channel was 
undesirable. 

The primary purpose of the jetty 
that has now been built is to arrest and 
impound sand moving down the coast 
line. It also serves as a breakwater 
for protection of shipping entering 
Jamaica Bay, especially at the outer end 
of the channel. It will concentrate 
and direct the currents that have formed 
in the present bar channel and will also 
prevent the opening of the swash chan- 
nel through the bar close to the shore 
and end the heavy shoaling on the outer 
part of the bar channel that is to be 
anticipated if such a swash channel 





should open. The jetty was curved on 
the theory that it will impound more 
sand than a straight-line jetty and will 
direct the currents better. At first it 
was felt that it might be necessary to 
build a jetty on the west side of the 
entrance channel, which would have 
meant a structure 11,000 ft. long, but 
subsequent studies revealed that it was 
not required. 

In connection with the Jamaica Bay 
development, a special board was ap- 
pointed by the Chief of Engineers, U. S. 
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big. 2—Map of New York Harbor, show- 

ing location of new Rockaway Point jetty 

built to stop persistent westward drift of 
sand into the harbor. 





Army, to study the movement of the 
sand entering New York Harbor. The 
board consisted of five army engineer 
officers and two civilians, as follows: 
Col. W. J. Barden, Col. G. M. Hoffman, 
Col. G. B. Pillsbury, Lieut.-Col. J. Dent, 
Major B. D. Somervell, Prof. E. W. 


Fig. 3—Sand started to build up soon after 

start of work on jetty. View shows trestle 

used for construction purposes in early 
stage of work. 


Johnson and Prof. Thorndyke Saville. 
The general findings and recommenda- 
tions of the board for the Jamaica Bay 
developments are given below. 

There has been a general westerly 
growth of sand spits all along the south 
shore of Long Island from Southampton 
on the east to Coney Island on the 
west. The easterly 30 miles of the 





south shore of the Island is made 

of headlands of gravel deposits left 
glaciers. Sand along the beaches, um 
the influence of waves from the east a 
southeast, is rolled diagonally up ¢ 
beach, then retreats seaward down t 
beach slopes to be picked up again 
oblique wave action. This constant zi 
zag motion results in a steady mo\ 
ment of sand particles toward the we 
Material in water too deep to be ca 
ried along by wave action is somewh 
disturbed by oscillatory movement 

up by the waves. Observations of dive 
show that wave action will disturb sa: 
to a depth of 50 ft., and currents 
such depths will move sand along t! 
bottom. Observations also show th 
strong gales accelerate sand movemen 
The south shore of Long Island is pr 
tected from gales in all directions ex 
cept those coming from the southeast 
quadrant. The resultant sand movement 
caused by gales is therefore to the west. 
At bay inlets the sand movement is mor. 
complex and pronounced. Flood tide; 
cause currents that carry sand. Upon 
entering into quiet waters of bays thvse 
currents are retarded, resulting in | 
positing of sand and formation of she.ls. 

At Rockaway Inlet the growth 0: the 
spit has deflected to the south, and 
large outer bar has been formed. Since 
1835 the shore line of Rockaway has 
been extended 4 miles to the west an! 
push to the south, though there has 
been little building up of the spit sinc 
1921. It is estimated that the volum 
of sand in accretion at the point betwee: 
1902 and 1928 is 5,500,000 cu.yd., 0: 
200,000 cu.yd. annually. The primary 
source of this sand is the headland sec 
tion at the eastern end of Long Islan 
There is little evidence of sand move- 
ment from a westerly source. 

While Rockaway Point has, at least 
temporarily, stopped growing, move- 
ment of sand past the point has not 
stopped. This sand would render un- 
stable any unprotected entrance chan- 
nel into Jamaica Bay. Sand moving 
past the point is deposited in part in 
an area off the point to the nortin an: 
east of Ambrose channel (main ship 
entrance to New York Harbor), and 
in part is swept into Jamaica Bay, while 
a very small part piles up on the point 
It is estimated that at the time the 
studies were made the total amount 0! 
sand entering the harbor from the east 
was 1,800,000 cu.yd. per year. 

The movement of sand and erosio: 
of the beach along Rockaway Poin! 
has in the past caused considerable 
damage. The city, government and 
private owners have protected the vari- 
ous beach properties by building numer- 
ous groins. Coney Island is also af- 
fected by western movement of sand 
There is a narrow navigation channe! 
along the south edge of the island that 
is difficult to maintain because of sand 
filling. 

As a result of these findings, th: 
board recommended the building of the 
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Rockaway Point jetty. It was found 
that the extreme western tip of the 
point was stable enough for the root of 
such a jetty. The board estimated that 
sand would be piled up 9 ft. above mean 
low water. On this basis the jetty 
would impound about 32,000,000 cu.yd. 
of material. It was estimated that a 
time of 60 years would be required for 
completely filling the area behind the 
jetty, though opinions now are held by 
some that this time may be cut to as 
short as fifteen years. 

The board recommended a jetty built 
to a height of 9 ft. above mean low 
water, with a top 10 ft. wide and side 
slopes of 1:1, except that on the outer 
arm the top width should be increased 
to 15 ft. and the side slopes flattened 
out to 14:1. It was recommended that 
the jetty should be located not less than 
500 ft. from the near side of the pro- 
posed channel. This proposed jetty, 
8,600 ft. long, would reduce the width 
of the entrance to New York Harbor, 
between Sandy Hook and Rockaway 
Point, by about 10 per cent. 

Design of jetty 

The jetty extends almost due west of 
the point for a distance of 2,200 ft., 
then sweeps southward for 1,600 ft. on a 
curve of 2,500-ft. radius and extends 
due south for an additional 4,500 ft. 
The structure as built consists of a 
core of small stone covered by large 
slope and capstones. The first 4,100 
it. of the jetty is designed with a 10-ft. 
top and 1: 1 side slopes built 10 ft. above 
mean low water to allow a settlement 
of 1 ft. The remainder of the jetty is 
built with a 15-ft. top, and side slopes 
are 14:1. Extending for a distance of 
500 ft. beyond the end of the jetty is an 
apron of small stones to protect the end 
of the jetty from scour. 

The core is made up of stones weigh- 
ing not less than 135 Ib. per cu.ft. dry 
in air, and consists of a graded mixture 
of quarry-run stone, the pieces ranging 
in weight from 15 Ib. to 6 tons. Twenty- 
five per cent of the core is in pieces 
ranging in weight from 15 to 200 Ib., 
and the remainder is in pieces from 200 
lb. to 6 tons. No flat slabs or rounded 
boulders are allowed. Slope and cap- 
stones are specified to weigh not less 
than 160 Ib. per cu.ft. dry in air. The 
pieces are required to be angular with 
the least dimensions not less than one- 
third the greatest dimension and must 
weigh at least 6 tons. The jetty will 
contain about 475,000 tons of rock, of 
which 35 per cent represents the larger 
cap and slope stone. 


Construction 


Specifications permitted dumping of 
the corestone in place, but required that 
the side slope and capstone be carefully 
placed by derrick. All stone was de- 
livered to the job in barges, the smaller 
stone coming in part from traprock 
quarries in Connecticut and in part from 
rock excavation of New York’s new 
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rig. 4—Contours of ocean bottom along 


line of jetty at start of work. Water 
averaged 6 to 12 ft. deep below mean tide, 
though it became deeper at outer end. 
Inserts show cross-sections of jetty. Smaller 
section was used for first 4,100 ft. 


Hudson River piers. Most of the slope 
and capstone came from granite quar- 
ries in Maine. A timber pile trestle 
carrying a railroad track was built 
along the line of the proposed jetty. 
Much of the corestone was transferred 
from barges to standard dump-cars by 
derrick boats at a pier near the root of 
the jetty and then was hauled out over 
the trestle to be dumped directly in place. 
Last November, when the jetty was 
about two-thirds complete, a severe 
storm carried away 700 ft. of the sea- 
ward end of the trestle and tore off 
much of the remaining deck and track 
work. Rather than replace the damaged 
trestle, the contractor elected to finish 
the job by depositing the remaining 
corestone direct from barges with the 
aid of floating derricks. 

All of the capstones and side-slope 
stones were carefully set by derrick 
boats. The largest of these stones han- 
dled is estimated at 27 tons. As con- 
tract payments are based upon weight 
of stone placed, every barge was cali- 
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brated so as to determine the weight 
of the barge load by displacement in 
the water. 

As can be seen from the map (Fig. 2), 
the jetty extends directly into the 
Atlantic Ocean without the protection of 
any near-by land. The site of the work 
is exposed to easterly, southerly and 
westerly wave action and to ocean 
storms and currents. In addition to the 
normal storm and tide currents, the 
building of the jetty created a strong 
current along its east side and around 
its end, which often hampered the float- 
ing equipment. 


Contractor and personnel 


The jetty is being built under the 
U. S. Corps of Engineers, Ist New 
York District. Col. G. R. Lukesh is 
district engineer and is responsible for 
the work. A. E. Clark, assistant to the 
district engineer, is in direct charge of 
construction for the government. Con- 
tracts for the work, estimated at 
$1,800,000, are held by the Merritt- 
Chapman & Scott Corp., of New York 
City. George Burrows is construction 
manager for the contractor, and Tim 
Killen is superintendent in charge. 





Correcting Distorted Pipe-Culvert Sections 


By F. R. Molther 
Ancon, C. Z. 


IPE-CULVERT sections that have 

been distorted in handling can be 
opened, if the diameter has been reduced, 
by dropping or throwing them on the 
ground so that the convex o1 round side 
hits the ground first. 


Timber lever rigged up to facilrate reshap- 
ing of distorted culvert sections. 


2”"olank-~ 





Sections of small diameter and light 
gage can be closed by pushing the edges 
together by hand. For sections of large 
diameter or heavy gage, additional 
power is required, such as a lever 
rigged between two trees, as shown in 
the accompanying sketch, with one man 
to guide the lever, another to move the 
pipe, so that the lever may be applied at 
each end and at the center of the sec- 
tion, and four or five men to exert the 
bending force on the lever. With this 
device all distorted sections can be easily 
and quickly bent to the exact diameter ; 
in using some kinds of culvert pipe, 
the device is useful for assembly. 
Sections of small diameter and light 
gage also can usually be bent more effi- 
ciently and precisely by this method than 
by hand. Of course, where trees are 
not available, or not suitably located, a 
simple frame might be built to furnish 
the same results. 
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Building Modernization 


Structural Changes in 
Building Alterations 


Two jobs in New York City afford examples of the type of work 
required to improve working quarters and show-window facilities 


BUILDING MODERNIZATION promises to pro- 
vide one of the most active fields for struc- 
tural engineers in the next year or two. 
Much of this alteration work is strictly 
architectural and mechanical, but provisions 
for such improvements as enlarged en- 
trances, lobbies and office space, better 
show-room facilities and improved elevator 
service are usually dependent upon struc- 
tural changes. Some of these, as evidenced 
by recent examples, present problems of 
major importance. EDITOR. 


WO building-alteration jobs that 
were completed in New York 


City during the past year em- 
phasize the important part that struc- 
tural changes play in work of this char- 
acter. One job resulted from a new 
building addition, which necessitated 
removal of the lower part of some col- 
umns in the center of the old building 
and the extension of some wall columns 
downward to permit elevators to reach 
a sub-basement. On the other job it 
was required to replace two cast-iron 
columns with a single steel column in a 
store front, to improve show-window 
space. 


Banking-room improvement 


Late in 1931 the Bankers Trust Co., 
in New York, let contracts for the en- 
largement of its tower building, at the 
northwest corner of Wall and Nassau 
Sts., which for twenty years has been 
one of the landmarks of the financial 
district. A new building, twenty-five 


Fig. 1—Alterations to the tower building 
of the Bankers Trust Co., which were 
made necessary by a new 25-story addition 
on the north and west sides. Cols. 14 and 
35 were removed in lower stories to open 
up the old banking room to the 33-ft. width 
provided in the new building. Cols. 17 and 
18 extended downward to permit elevators 
to reach sub-basement levels. 
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stories above the street and four below, 
was constructed on the north and west 
sides of the old building, more than 
doubling the available floor space. Im- 
provement of the banking room on the 
first floor of the old building to make it 
an integral part of the new banking 
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room necessitated extensive alterati: 
The new building was placed in ope 
tion on April 10, 1933. 

The scope of the operations is sh: 
in Fig. 1. The entrance to the 
building is on Wall St., between c 
2 and 4. The bay marked by cols. 
29, 26 and 31 is occupied by a 
flight of steps leading directly into 
main banking room. It was desired 
eliminate col. 35 in this room and 


Fig. 2—Truss inserted in fifth floor picked 

up col. 35, permitting the removal of its 

lower portion. Note that columns support- 

ing the truss are built around and separate 
from existing columns. 


14 in the old north wall, giving a clear 
span of 33 ft. between cols. 36 and 34 
and cols. 15 and 13. This width of ba) 
was carried through the new addition 
to Pine St. 

As shown, col. 35 was removed be 
tween the third floor and the basement 
by inserting a truss between the fifth 
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Fig. 3—Jacking arrangement for transferring 
the 940-ton load on col. 35 to the truss. 
Four 300-ton hydraulic jacks were used be- 
tween an 8-in. billet bearing on the truss 
and heavy brackets riveted to the column. 


and sixth floors to carry the part of 
the column above. The lower part of 
col. 14 was removed by using a girder 
in the fifth story. 

Col. 35 carried a load of 940 tons at 
the third-floor level. The transfer of 
this load to the truss was a major opera- 
tion. Existing cols. 34 and 36 were not 
large enough to carry any additional 
load, and strengthening them sufficiently 
would have been difficult, Accordingly, 
new columns, about 150 ft. long, were 
built around the old columns to serve as 
truss supports. These columns, made 
up of four 8x8x1-in. angles, four 8x8x§- 
in. plates and batten plates, were ex- 
tended to the old footings, which were 
large enough to carry the additional 
load. Large gusset plates shop-riveted 
to the top of the columns in the shop 
afforded connections from which the 
chord and diagonals of a triangular truss 
could be hung. 

With the columns in place and the 
truss assembled, the jacking arrange- 
ment shown in Fig. 3 was used to trans- 
ter the load of col. 35 to the truss. Dia- 
phragms built into the apex of the truss 
together with the gusset plates sup- 
ported two 26x8-in. billets upon which 
tour 300-ton jacks were installed. 
Heavy brackets were riveted to col. 35, 
and by jacking against these brackets 
the load was transferred to the truss. 
Steel wedges 9 in. wide were driven 
vetween the brackets and the 8-in. billets 
to carry the load permanently, and then 
the jacks were removed. 

_ Installation of the girder to carry col. 
i+ was carried out in a similar manner, 


although in this instance cols. 15 and 
13 were adequate to carry the additional 
load when relieved of the wall load that 
they had previously supported. The 
9-ton girder presented a larger erection 
piece than did the truss members, and 
in this respect its installation was more 
difficult. The load transferred was 600 
tons. 

Numerous other alterations were 
necessary. To comply with the archi- 
tectural requirements of the new build- 
ing, it was necessary to remove entirely 
basement A of the old building and erect 
a new floor at a lower level. A large 
part of the first floor was changed. A 
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Fig. 4—Underpinning of cols. 17 and 18 
was required to permit elevators to descend 
to sub-basement levels. Horizontal jacks 
wedged the new column length to a firm 
bearing under the old column. 







new mezzanine floor was formed by re- 
moving part of the old second floor, the 
old mezzanine floor was removed, and a 
complete new second floor was substi- 
tuted. Where passageways were made 
between the old and new buildings the 
tops of the windbracing girders in the 
north and west walls projecting above 
the finished floors had to be reinforced 
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Fig. 5—Show-window space in this hotel 

building was improved by substituting a 

slender steel column for two heavy cast- 
iron columns. 
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and cut down. Certain elevators along 
that west wall that stopped at the first 
floor were run down two more floors 
This necessitated the underpinning of ex- 
isting cols. 17 and 18. Transfer of the 
load was then made by means of wedges, 
as shown in Fig. 4. In some cases the 
wedges were operated by screw jacks, 
but in others air rams were required. 
As shown in Fig. 1, the bottom otf 
col. 13 was also extended to a lower 
level. This underpinning was required 
in order that the foundation wall be- 
tween the old and new buildings might 
be removed, and incidentally to permit 
connection of the lower basement levels 


Old cantilever 


4 Qirdaers 

> ii cee a ¥ os 
eo 
ES Removed on 
33 this line 
83 ; 

Q 
$2 an 
2 % Va 
ec ! i  O 
s& grillage 

removed 
RADAL 






let in new elevator framing 


ld wdl/ cut ovt on this /ine 


/ 
CO) 


Me 3-4 SS 


of the new addition with the old build- 
ing. It was carried out by a procedure 
similar to that shown in Fig. 4 for cols. 
17 and 18. 

All of the alterations were carried on 
while the old building was fully occu- 
pied above the seventh floor. No sag- 
ging of floors or cracking of ceilings or 
partitions occurred. The architects 
were Shreve, Lamb & Harmon; the en- 
gineers, Purdy & Henderson; the gen- 
eral contractor, Thompson-Starrett Co. ; 
and the steel contractor, Post & McCord. 


Better show-window space 


Modernization of the Herald Square 
Hotel on 34th St., New York, was car- 
ried out in order to provide more de- 
sirable and valuable facilities. The 
second floor was reconstructed into a 
restaurant, and along the street front 
of the ground floor such structural 
changes were made as would create a 
revenue-producing shop installation. At 
the junction of the main building with 
its eight-story addition (Fig. 5) the 
presence of two cast-iron columns, quite 
close together, on account of one being 
in the side wall of each building, pre- 
sented an objectionable obstruction in 
the show window space of two adjoin- 
ing stores. The solution was to substi- 
tute a steel column for the two cast- 
iron columns. A pair of steel girders 
placed on top of the steel column picked 











up the load of the two cast-iron columns 
at the second floor. Since the steel 
column was concealed in the partition 
between the adjoining stores, all ob- 
struction in the show windows was re- 
moved when the two cast-iron columns 
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were cut off at the bottom of the girders. 

The architects were Necarsulmer & 
Lehlbach. Matthew Hiller, Jr., was en- 
gineer; Cornelius Callaghan, Inc., gen- 
eral contractor, and Post & McCord, 
steel contractor. 
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Modernization of Facilities 
in a Cleveland Hotel 


Method of organizing and scheduling work for rearranging and 


By R. P. Wallis 


Expediting Engineer, Lundoff-Bicknell Co., 
Cleveland, Ohio. 


BuILDING modernization is often wholly a 
task of rearranging interiors and renovat- 
ing the mechanical facilities without change 
of structure or architectural appearance. 
The operations described in this article are 
in this class. That such modernization 
work does not fall into the small-expendi- 
ture class is indicated by the renewal and 
repair bill of $700,000 for the work de- 
scribed. Renovation of facilities and serv- 
ices, however, requires a special kind of 
management and _ scheduling procedure 
which the following account clearly sets 
forth. The article is a recital of detail, 
but the operation is one of detail, and 
circumstantial description cannot well be 
avoided. —EDITOR. 


T IS BECOMING more and more 

evident that modernizing and reno- 

vating are to play an increasingly 
greater part in building programs. 
There is nothing new in this phase of 
building activity. The alteration of 
structures for one reason or another 
has always been an integral part of the 
construction business. Its cogent ap- 
peal today lies in the possibilities of eco- 
nomic relief offered to owners burdened 
with vacant and depreciated property. 

There is little basic difference between 
various types of building operation. 
Identical groups of mechanics find em- 
ployment, and the same materials of 
construction are everywhere utilized; 
there exist, however, certain funda- 
mental differences of technique peculiar 
to each type. 

New construction is generally far less 
complicated in its requirements. <A 
builder is faced only with a site and a 
completion date. In remodeling, how- 
ever, the builder may find himself con- 
strained to live with an owner during 
the construction period, paying strict 
attention to his convenience and respect- 
ing his every whim. Furthermore it is 
often impossible for the designer cor- 
rectly to delineate the extent of revision. 
It is sometimes difficult to determine 
just how much of the original structure 
may be utilized until the contract is 
signed and demolition is well under 
way. Information may thus come to the 
builder in driblets, complicating the pur- 
chase of labor and material. In the field, 
no one operation may be regarded as 





renewing mechanical plant and facilities of an eleven-story hotel 












independent of the rest. Each must be 
undertaken at the most propitious mo- 
ment, not only from the viewpoint of the 
builder but from that of the owner. 
Better to illustrate the exacting re- 
quirements of this type of construction, 
some of the problems encountered in the 
rehabilitation of the Hotel Winton in 
Cleveland, Ohio, are outlined. 


Old condition and new plan 


Late in 1931 the hotel fell a victim to 
the depression, passing into the hands 
of the holders of the first mortgage. 
The immediate concern of the new own- 
ers—a large insurance company—be- 
came the rehabilitation of the property 
in order that it might quickly be dis- 
posed of and at a figure that would en- 
able them to realize their equity. 

The original structure (Fig. 1), com- 
pleted in 1917, was eleven stories high 
and of reinforced concrete faced with 
brick and terra cotta. In the basement 
were the Rainbow Room, a number of 
private dining rooms and the attendant 
kitchen. The main or ground floor in- 
cluded the front office and lobby, the 
coffee shop, breakfast room, dining 
room and kitchen. On the mezzanine 
floor were the banquet hall and a num- 
ber of parlors suitable for use as private 
rooms, sample rooms or offices. 

The nine guest-room floors above, 
divided into 540 rooms and baths, were 
served by three 450-ft.-per-minute ele- 
vators. In addition to the passenger 
elevators, two freight and service ele- 
vators and a food hoist servicing the 
three lower floors were in operation. 
Between the mezzanine and _ second 
floor and between the tenth floor and 
roof were horizontal transfer spaces 
54 ft. and 3 ft. 7 in. in height, respec- 
tively, designed for the convenient dis- 
tribution of pipe lines, ducts and other 
mechanical facilities to the individual 
riser stacks serving the guest rooms on 
the intermediate floors. 

Deterioration of the mechanical 
equipment had progressed to the point 
where replacement became an economy. 
In addition to replacing the original 
steam, return and hot-water lines with 
copper tubing throughout the structure, 
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the program called for a new all-el: 
tric kitchen on the main floor, mecha: 
cal ventilation in all of the restauran: 
new 600-ft.-per-minute elevators a: 
air-conditioning in the coffee shop. 


Plan of operations 


Separate contracts were let by 
owner: a general contract embraci 
the mechanical and incidental gene: 
changes; a kitchen-equipment contr: 
covering the furnishing and installati 
of ranges, refrigeration and so forth: « 
decorating contract for refurnishing ¢' 
public spaces; and a number of sepai 
contracts for furniture, rugs and lig 
fixtures for the guest rooms. 

The nature and character of the work 





















































































































































Fig. 1—Hotel Winton in Cleveland, Ohio, 
modernized by renewing mechanical equip- 
ment and renovating public and guest 
rooms and services at a cost of $700,000. 


undertaken, particularly the mechanical 
items, was such as to affect every part 
of the structure. Furthermore, this 
work was to be undertaken at such times 
and in such a manner as not to inter- 
fere with the operation of the hotel. It 
was also necessary to carry on this work 
as economically as possible as only a 
limited budget was available. Accord- 
ingly as much of the original equipment 
as could be salvaged was required to he 
repaired and utilized. 

Study of the requirements indicate! 
that the undertaking might convenient]; 
be considered as two separate group 
operations: those in the public space, 
basement, ground and mezzanine floors, 
and those in the guest-room floors 
above. It was further evident that work 
might be carried on in these areas mor: 
or less simultaneously. A_ progress 
schedule was accordingly prepared, di- 
viding the work up by locations rathe: 
than by operations, as is generally cus- 
tomary. Thus on the main floor the 
various trades were scheduled separately 
under the headings of kitchen, coffee 
shop, ice machine room, office space, 
lobby and so on. 
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Service elevator 


Building Modernization 


Yassengers elevators. 


Fig. 2—Typical plan of guest-room floor, 
showing division of hotel vertically into 
four tiers of rooms, one tier of which was 
renovated at a time leaving three-quarters 
of the 540 rooms available for rental at 


any time. 


The commencement of operations 
found the coffee shop and kitchen on 
the main floor in use as the principal 
restaurant facility, with the Rainbow 
Room and ball room available for spe- 
cial functions. Not to interfere with the 
serving of meals, it was decided to util- 
ize the Rainbow Room in the basement 
as the principal restaurant during the 
reconstruction of the main-floor coffee 
shop and the adjacent breakfast room 
and dining room. It was first necessary, 
however, to install temporary fixtures 
in the basement kitchen and at the same 
time run all of the lines for the new 
kitchen above on the basement ceiling, 
stubbing up so that they might later be 
connected to the new kitchen equipment 
with the least possible confusion. 

Upon completion of this preliminary 
work the main-floor restaurant facilities 
were shut down and the Rainbow Room 
was thrown open to the public for tem- 
porary use. In the coffee shop an ex- 
tensive air-conditioning system was 
installed in connection with the ventila- 
tion, the walls and ceilings were com- 
pletely redecorated, and a new floor was 
laid. In the kitchen area the cooking, 
dishwashing, refrigeration and storage 
facilities were centralized in one loca- 
tion. New equipment was _ installed, 
making it the first all-electric kitchen to 
be installed in any Cleveland hotel. A 
quarry tile floor was laid, and the plaster 
walls and ceilings were repaired. 

Alterations in the remainder of the 
public areas were carried on one opera- 
tion at a time so as to minimize the dirt 
and confusion. Worn marble tiles in 
the floor were cut out and replaced one 
by one. The stairs leading up and down 
irom the lobby were to be carpeted, so 
the worn marble treads were removed 
and sufficient material was salvaged to 
‘rve as a border. A new porter’s 
ounter was constructed, utilizing as 
much of the original marble and wood 
paneling as was possible. 


Upon completion of work in the coffee 
shop and kitchen these rooms were put 
into service and the Rainbow Room and 
basement kitchen were shut down for 
repairs and alterations, the latter becom- 
ing a servery for use in connection with 
the Rainbow Room. 


Procedure in guest rooms 


The installing of approximately 10 
miles of new hot water and steam return 
lines on the floors above necessitated 
extending operations into each of the 
540 guest rooms. 

Hotel rooms are generally rated in 
price in accord with their desirability 
as to location as well as to their furnish- 
ings. Inasmuch as the lines to be torn 
out and replaced extended up the pipe 
shafts servicing the guest-room toilets 
and exterior-wall radiation, it was not 
practicable to shut dewn the guest-room 
area one floor at a time as it was, of 
course, necessary to disconnect the vari- 
ous lines during the construction period. 

The guest-room floors were accord- 
ingly divided into four groups vertically 
as shown by Fig. 2. Only one group 
at a time was shut down so the manage- 
ment had at all times three-quarters of 
the rooms available for rental. Further- 
more, this subdivision was arranged so 


Fig. 3—Time schedule for major opera- 
tions in main pipe shafts. 


Plumbing - Risers 
Plumbing - Connections 
Steam fitting 

Pipe covering 

Plaster patch, 6th floor 


Steam fitters - Risers 
Pipe covering 
Plaster patch, run outs 


that the management might at all times 
have at their disposal all types of rooms. 

In considering the probable length of 
time to be allotted for the completion of 
each group of rooms it was at once ap- 
parent that the time necessary to com- 
plete one shift set the pace rather than 
the number of rooms, inasmuch as work 
might be carried on simultaneously 
throughout any given area. 

Analysis of the work to be performed 
indicated plumbing, steam-fitting and 
pipe-covering. Owing to the con- 
stricted areas of the shafts and the 
danger from falling materials it was 
feasible to undertake but one task at a 
time. Thus the plumber would first in- 
stall his risers connecting the two trans- 
fer spaces. He then would make his 
connection to the various toilet fixtures, 
and while so engaged the shaft was free 
for the steam fitter to install his new 
steam return lines. Upon completion of 
this work the shaft was turned over to 
the pipe coverers. The shafts servicing 
exterior-wall radiation were less compli- 
cated owing to the absence of hot-water 
lines. Fig. 3 shows the general progress 
schedule. 

Before any of the vertical work could 
be undertaken it was necessary first to 
run the horizontal lines in the two 
transfer spaces so that individual risers 
might be cut in without disturbing other 
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portions of the system. These opera- 
tions were considerably simplified, as 
the work was for the most part executed 
during the summer months when steam 
heating was not necessary. 

It was necessary to allow the manage- 
ment sufficient time between group 
operations to enable them first to re- 
move all furnishings from the rooms 
to be turned over to the builder and 
second, upon completion of the various 
operations included under the general 
contract, to install the new drapes and 
furnishings. 

The replacement of the elevators re- 
quired considerable time as it was neces- 
sary to work on one car at a time. The 
freight and service elevators and the 
food hoist were likewise handled one at 
a time. In the case of the passenger 
elevator the original rails were all that 
was left in the new installation. New 
cars, elevator doors, signal system and 
machines were included under the ele- 
vator contract. 

Little was done to the exterior of the 
structure except a general cleaning 
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down oi brick and terra cotta, repaint- 
ing and pointing up of the windows and 
the installation of a new electric sign. 


Cost and supervision 


The total expense incurred for the 
entire operation was about $700,000. 
Of this sum approximately $126,000 was 
represented by labor alone, the equiva- 
lent of 14,000 working days. This cost 
added to the purchase price of the struc- 
ture totaled an investment which on a 
cost per room basis compared very 
favorably with other hotels of its class. 

The contracts were carried on under 
the direction of D. Everett Waid, archi- 
tect, New York City, and Walker and 
Weeks, of Cleveland, as associates, and 
of the Cleveland office of Clark, Mac- 
Mullen & Riley, mechanical engineers. 
The general contract was awarded to 
the Lundoff-Bicknell Co., of Cleveland. 
The kitchen equipment was furnished 
and installed by the Cleveland Range 
Co. All decoration was under the direc- 
tion of the Rorimer-Brooks Studio, also 
of Cleveland. 
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Constructing a New Front 


on a St. Louis 


Building 


Street widening requires removal of a 40-ft. section of 
the McNichols Building, a concrete structure with masonry 


By Charles W. Martin 


Martin Engineering Co., St. Louis, Mo. 


BUILDING ALTERATIONS are often made 
necessary by events outside the building 
owner's control. A new subway may pass 
under or near the building, or the street in 
front of the building may widened. Some 
owners have taken advantage of the re- 
quired alterations by making them a part 
of a modernization plan. The operation 
described in this article is a case in point. 
A street-widening operation sliced 40 ft. 
from the building. nstead of moving the 
old front back to a new location, a modern 
front was installed in which, unlike the 
original front, no columns obstructed the 
show-window space. The structural prob- 
lem was difficult and required ingenuity 
and careful construction. —EDITOR. 


HE WIDENING of Market St. 

between Seventh and Twelfth Sts., 

in St. Louis, necessitated the re- 
moval of the north 40 ft. of the old Mc- 
Nichols Building and the construction of 
a new front. Built in 1904, the building 
is a six-story mercantile structure 60 ft. 
wide by 135 ft. long (95 ft. as altered), 
with reinforced-concrete floor and roof 
systems that are supported on the in- 
terior by three longitudinal lines of 
beams and columns and at the walls by 
the walls themselves. It is representa- 
tive of a type of design somewhat fre- 
quently employed in St. Louis before the 
general adoption of the full skeleton type 
of reinforced-concrete construction. The 





walls—Long concrete girders added in new front wall 


longitudinal spacing of interior columns 
is approximately 16} ft., and the new 
front-wall construction is 114 ft: north 
of what was, before the alteration, the 
third transverse line of interior columns. 

The structural design for the new 
front construction is unusual in that a 
reinforced-concrete frame consisting of 
a pair of columns at the side walls of 
the first floor and a pair of 60-ft. 
girders, one at the second floor and 
one in the basement, are employed to 
provide unobstructed store-front con- 
struction. The structural framing for 
the portion of the new front above the 
second-floor girder is also of reinforced- 
concrete construction. Here the three 
columns used are placed in alignment 
with the three lines of interior columns, 
and the spandrel beams bear directly 
upon the brickwork at the corners of 
the building. Throughout, the bars en- 
countered in the wrecking were em- 
ployed to anchor the new concrete 
construction to the old, and brackets 
were provided to transfer the end load- 
ing of the shortened interior beams to 
the new framing. 

The figured concentrated loadings im- 
posed upon the 60-ft. girder over the 
store front by the upper system of 
columns and the second-floor beams, 
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which frame directly into the girde 
are, taken together, 177,000 Ib. at t! 
center and 170,000 lb. at the quart 
points. These concentrated loads, 
gether with a uniform load of 3,900 | 
per linear foot, give a maximum desi; 
moment of 6,650,000 ft.-Ib. (the restra 


of the supporting columns being n 


glected) and a critical shear of 371,() 
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Reconstructed Front Elevation 


Fig. 1—A 40-ft. section of the McNichols 
Building in St. Louis had to be removed 
to accommodate a wider street. The 
plans and elevation show the scope of the 
alteration work required and the new 
concrete girders used in the new front wall. 


Ib. As designed, the girder is of modi 
fied T-section, with the top of the com 
pression flange 24 ft. above the second 
floor slab. The over-all depth of th 


girder is 8 ft. 8 in., and the stem an 


flange widths are 27 and 36 in., respe: 


tively. The principal reinforcement con- 


sists of 21 14-in. square bars in com 


pression and 32 14-in. square bars in 
tension. Reinforcement against shear i: 


provided by the bent-up ends of fourtee: 


of the principal tension bars, by sup- 
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Fig. 2—Details of wide-span concrete 

frame used in new building front to pro- 

vide unobstructed show-window space. 

Note how columns are continuous through 

second-floor girders; also the anchor detail 

that ties the new framework into the ex- 
isting brick masonry walls. 


plementary diagonal bars and by stir- 
rups. The stirrups are j-in. round bars 
grouped in sets of three (six-prong). 
Their spacing varies from 8- to 9-in. 
centers from support to quarter point, 
and throughout the central portion of 
the girder they are uniformly spaced at 
19-in. centers. Supplementing these main 
stirrups, there is a system of 4-in. round 
bar stirrups, also grouped in sets of 
three, inverted over the compression re- 
inforcement at from 12- to 15-in. 
centers. This second-floor girder con- 
tains about 1,650 cu.ft. of concrete and 
21,000 Ib. of reinforcement. 

The two first-floor columns support- 
ing the girder also carry the weight of 
the brick wall returns directly above 
them, and their figured axial loading is 
496,000 Ib. each. The sectional size of 
these columns is 26x36 in., and each is 
reinforced with a pair of 20-in.-diameter 
coils of g-in. round bars at 4-in. pitch 
nested together, and 24 1-in.-square ver- 
tical bars. The column bars are ex- 
tended up to the top of the second-floor 
girder, where the columns are anchored 
to the side walls of the building by two 
1}-in. square bars grouted into a hori- 
zontal chase terminated in a concrete 
slug embedded in the wall 18 ft. south 
of the south face of the girder. 

The foundation girder was designed 
to form the new north wall of the short- 
ened basement and to transfer the axial 
loads of the first-floor columns by canti- 
lever action to foundations which were, 
for construction reasons, located parallel 
to and on the inner side of the existing 
side-wall footings. This girder is 9 ft. 
9 in. deep, with a thickness of 24 in. 


Stirrups not Shown 


mainivchaai is 7’ 
Right Half Elevation of Foundation Girdier 


between the foundations and 36 in. over 
and beyond them. The girder’s princi- 
pal (top) reinforcement consists of 24 
14-in.-square bars that are arranged in 
four layers and, for construction rea- 
sons, provided with splices. Through- 
out, the girder is reinforced against 
shear with inverted §-in. round bar stir- 
rups arranged in three sets (six-prong) 
at spacings varying from 6 in. in the 
region of maximum shear at each end 
of the girder to 26 in. in the central 
portion. 

As any extensive settlement was to 
be guarded against in alteration work 
of this kind, it was considered impera- 
tive that the unit dead load of the soil- 
bearing foundations for the foundation 
girder be made relatively light in com- 
parison with the unit dead load of the 
existing footings. For this reason the 
new foundations were proportioned on 
a basis of 3,700 lb. per sq.ft.—approxi- 
mately 30 per cent less than the 5,400-Ib. 
loading of the existing footings. 

In general, the concrete for the struc- 
tural work was proportioned so that the 
finished concrete contained six bags of 
cement per cubic yard, but on account 
of the somewhat higher than ordinary 
shearing and compression stresses in the 
second-floor girder the cement used in 
that member was increased to seven 
bags per cubic yard. Throughout, a 
3-min. mix was required, and - the 
amount of water used was limited to a 
maximum of 64 gal. per bag of cement. 

The order of work in effecting the 
wrecking and construction was essen- 
tially as follows: a section of the build- 
ing 64 ft. wide was removed between 
vertical planes 3 ft. south and 34 ft. 
north of the street line, as widened. The 
wrecking for this vertical slot was done 
from the bottom upward; and as it 
progressed the beam ends of the short- 
ened interior panel were temporarily 
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shored. The concrete work followed in 
stages about two stories below the 
wrecking work. When the structural 
framing for the new front was com- 
pleted, the portion of the old structure 
left standing north of the new street line 
was removed under separate contract by 
the city. Following that, the new front 
construction was completed. 
McCormack-Combs Construction Co. 
were the contractors for the alteration 
work. Otto J. Kreig, architect, pre- 
pared the architectural drawings for the 
new front elevation. The writer pre- 
pared the structural drawings and had 
general supervision of the work. 


Poland Starts 
Public-Works Program 


More than 3,000,000 zlotys, or about 
$330,000, will be used as the first block 
of credits in the start of a widespread 
program to relieve unemployment in 
Poland. Parliament has been asked to 
vote additional taxes to add to this fund. 
The first series of works, begun this 
month and especially designed for pro- 
viding employment, contemplates the 
use of 31 per cent of the 3,000,000-zloty 
fund for construction of waterworks, 23 
per cent for highways, 12 per cent for 
street repair, and 9 per cent for railway 
construction. Work is to begin on the 
Warsaw-Radom railroad line, finding 
immediate employment for 500 men, 
with a gradual increase up to 3,000 
workers. Employment of 1,000 workers 
is also provided for in continuation of 
the work on the new Krakow-Miechow 
line. New highway construction will be 
undertaken on the Radom-Kielce-Kra- 
kow road and between Krakow and 
Zakopane. Manual labor will be used as 
extensively as possible on these projects, 
it was reported. 
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The Right Equipment 


for the Job 


Record and analyses of 30 road-grading jobs, aggregating 
1,400,000 yd., provide a basis for selecting the economical equip- 


ment for the average and the 


By H. K. Church 
With Division of Management. 


Bureua of Public Roads, 
Washington, D. C. 


r NHIS ANALYSIS of Pennsylva- 
nia highway-grading projects has 
been made for the purpose of sup- 

plying certain facts to aid highway 

building contractors and engineers in 
selecting the over-all efficient and there- 
fore the economical type of excavating 
equipment for the average and the in- 
dividual highway-excavation project. 
Specifically, the analysis presents 
facts concerning what percentage vol- 
ume and what percentage length of 
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Fig. 1—Cross-sections of typical highway 
cuts used in analyses of grading operations. 


total excavation may be expected to 
occur in cuts between 0 and 4-ft. depth, 
between 4- and 8-ft. depth, between 
8- and 12-ft. depth, between 12- and 
20-ft. depth, and in cuts of 20-ft. depth 
and up. These facts are useful both 
for the average highway-grading job of 
Pennsylvania and for any particular job 
in any other locality. 


Excavation theory 


The writer has ventured into a the- 
ory of excavation in the course of the 
analysis, which he believes will be of 
interest to both contractors and engi- 
neers. The theory indicates that the 
average excavation job can be ration- 
alized in terms that are applicable to 
all jobs, with a precision measure but 
slightly dependent upon variations in 
the profiles of hills and hollows. 

The reason for selecting Pennsylva- 
nia for the analysis was that it is prob- 


individual grading operation 


ably the most mountainous of the large 
states east of the Mississippi River, and 
therefore its average excavation is 
probably the heaviest. 

The analysis was made in November, 
1932, and 30 typical highway jobs were 
examined. They aggregated 120 miles 
of construction and 1,400,000 cu.yd. of 
excavation—roadway, borrow and for 
structures. They ranged from 1,500 
to 45,600 cu.yd. of roadway excavation 
per mile. 

The state was divided into quadrants by 
an east-west line and a north-south line. 
In order properly to distribute the proj- 
ects according to volume of work, the 
north-south line was placed so that it 
halved the state, and the east-west line 
was placed slightly below the center of 
the state, making the north area about 
1.4 times the south area. The individual 
projects were then divided among the 
quadrants and scattered in each. 

The basis of the analysis was the 
critical examination of each cross- 
section of the 30 projects analyzed. 
About 13,000 sections were examined, 
and 7,000 of these that were in cut 
formed the basis. Speciat work-sheets 
were used for the examination of sec- 
tions in cut. 

For each section four entries were 
made: (1) the station number; (2) the 
type, whether through or side-hill cut; 
(3) the maximum height, or the vertical 
distance from the highest part of the 
section to the grade elevation; and (4) 
the area of the section, according to the 
average depth of cut, was entered under 
the proper bracket of depth of cut. 

Fig. 1 (b, c and d) illustrates the 
method of placing the areas of the 
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cross-section in their proper brackets 
In a symmetrical through-cut there wa; 
obviously no difficulty in bracketing 
the area properly; in unsymmetrica! 
through-cuts and in side-hill cuts the 
writer used the method of selecting the 
average height, as in Fig. 1b. Certain 
data concerning the project in genera 
were also secured from the plans an 
estimate. All these data for each pro; 
ect were summarized on the maste: 
sheet, Table I, to which attention i 
directed (p. 557). 


Volume and length percentages 


The method of computing volum 
percentages was as follows: Onl 
stations or sections at 50-ft. interval 
were examined. The average-end-are: 
method of computing volume is equiva 
lent to the method of assuming that eac! 
area holds 25 ft. on either side, thereby 
eliminating averages. The sum of the 
areas under each bracket, multiplied by 
50/27, produced volume in terms oi 
cubic yards. However, in percentage 
calculations the 50/27 factor became 
capable of cancellation. Thus is ex- 
plained the volume calculations of 
Table I, where percentage volume is 
identical with percentage area. 

The method of computing length 
percentages was as follows: the num- 
ber of sections of 50-ft. length in a 
particular bracket of depth of cut, 
multiplied by 50, gave the linear length, 
and a division gave the percentage 
length. 

Finally, in order to present the facts 
in a simple scale illustration, Fig. 2 was 
prepared on the basis of the “grand 
average” figures of Table I. If all 
the cuts of the average mile of excava- 
tion, as shown in Table I, were brought 
together in the order of depth of cut, 
the composite prism of Fig. 2 would 
be the result. In this figure the length, 
depth and volume are brought together, 
and the inter-relationship of length, 













Notes: The fota/ amount of roadway 
excavation of the average mile of 
Pennsylvania highway grading 1s 
equivalent to the single prism volume. 
The ave, mile contains: 
10300 cuya of roadway excavation 

900 cuyd.of borrow excavation 

500 cuyd of structural excavation 
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depth and volume of all cuts of the 
average mile is clearly shown. 


Statement of theory 


Although the writer sought data 
concerning the average mile of exca- 
yation in Pennsylvania, he thought it 
advisable to present authentic data 
concerning the percentage-volume dis- 
tribution by depth of cut for a job of 
any figure of cubic yards of road- 


way excavation per mile between 0 and 
20,000. 

From Table I it will be noted that 
there is considerable range in the fig- 
ures for cubic yards of roadway ex- 
cavation per mile. At the same time 
these figures are for roadways of 
varying widths. After prorating the 
yardage figures to a roadway width of 
30 ft. (the analysis average being 
29.7 ft.), the solid empirical curves of 


Fig. 3 were produced. The method of 
producing these curves is illustrated by 
the plotting of the points for the 
than 4 cut” curve of Fig. 3. 
(Example: See Table I and Fig. 3 
Project I has 8,700 cu.yd. per mile, a 
34-ft. roadway and 60 per cent of ex- 
cavation in cuts than 4 ft. By 
prorating, 8,700 cu.yd. became 7,700, 
and a point was plotted with abscissa 
of 7,700 and ordinate of 60 per cent 


“less 


less 





TABLE I — SUMMARY OF GRADING PROJECTS ANALYZED IN PENNSYLVANIA HIGHWAY WORK 


| | Excavation, Cu. Yd. | Cross-Section Data® 
| Length Cu.Yd! |— 
| i R'dw’'y. 
Exe. ‘Mi. 


Roadway? | Number | 


Maximum Cuts* Average Cute 
: | Total | Aver 
No. | Ft. | Ft 
I 1,134 
l 605 
I 1,382 
1 1,244 | 
1 853 
1 2,060 
1 833 
1 4,398 
1 629 
1 672 
1 1,520 | 
1 932 
1 320 
1 725 | 
1 866 
1 
1 
I 
1 
1 
| 
1 
1 
I 
1 
1 
! 
| 
1 
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Project No. Seas 


tural Total 


| Total | Aver 
| Ft Ft. 
770 | 
371 
698 
740 
617 
1,427 | 


Slope | Through Side 
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163 132 
110 62 
29 
148 
101 
223 
212 
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fore pro jonal to areas of cross-sections in the 
zones of Septh of cut. Two ciphers have been dropped 


519 








105 18 


' Cubic yards of roadway excavation divided by 


4 Aver. cuts=average distance from ground line to 
length in miles. grade elevation . 


? Roadway=distance between edges of shoulders= 
pavement +shoulders. 

3 Max. cuts=distance from highest part of eross~ 
section to grade elevation. 


5 Only cross-sections at 50-ft. intervals were ex- 
amined. Hence — is a constant which is eliminated 


in percentage-volume calculations. Volume is there- 


in the areas by zones. 
6 refers to the linear length of cuts. Two 
ciphers have been eliminated in the length by sones 
7 Soft rock is generally shale, and d rock is 
generally sandstone. 
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Fig. 3—Distribution of total excavation ac- 
cording to the depth of cut, shown by 
empirical and theoretical curves. 


Before producing the curves from 
the plotted points there was some un- 
certainty concerning their proper shape 
because the area covered by the plotted 
points did not closely determine their 
shape. In order to arrive at a proper 
shape for the curves and in order to 
ascertain what relationship existed be- 
tween theory and empiricism, Fig. 4 
and the theory of Fig. 5 were developed. 

In attempting to place the empirical 
curves of Fig. 3 through the centers of 
gravity of the areas mentioned, there was 
naturally some error. Table II shows 
a 14 per cent deviation between the 
average project value and the curve 
value for per cent of excavation in cuts 
less than 4 ft. of depth. The reader 
will recognize that the writer con- 
sidered shape of curve with respect to 
theoretical curve and position of curve 
with respect to empirical points. It 
was impossible to satisfy all conditions 
without a very great number of obser- 
vations. 

From Figure 2 the characteristic 
curves of the composite prism were 
developed in Fig. 4. The reader will 
perceive a close check between area 
curve and mass curve, but he will not 
find a positive check. The reason is 
that profile, area and mass curves were 
developed independently from through- 
cut and side-hill cut data. These curves 
are based on an average mile of 10,300 
cu.yd. of roadway excavation, a 29.7-ft. 
roadway and slopes of 1:1. 

It was desired to develop a similar 
set of curves for an average mile of 0 to 
20,000 cu.yd., a 30-ft. roadway and a 
1:1 slope. The following theory was 
evolved: 

Any average mile of grading has the 
characteristic shape and curves of the 
“composite mile” (Figs. 2 and 4). The 
cross-section areas at corresponding 


points of any average mile and the 
“composite mile” are proportional to the 
cubic vards of roadway excavation per 
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mile of any average mile and the com- 
posite mile. Consideration of this the- 
ory suggested the following: 

1. For all average miles the area 
curves are the same, if the area of each 
section is considered as a percentage of 
the maximum area, 

2. For all average miles the mass 
curves are the same, if the volume at 
each point is considered to be a percent- 
age of the total volume. 

3. There is a straight-line relation- 
ship between the maximum area of 
cross-section of any average mile and 
the cubic yards of the same average 
mile. 

4. Therefore a general set of curves 
for any average mile, similar to those of 
Fig. 4 for the composite mile, can be 
developed. 

With this theory and the resultant 
four points, Fig. 5 was developed, the 
assumption being made that the cross- 
sections were all symmetrical through- 
cuts. The writer wishes to emphasize 
that the theory was based upon the 
actual figures of Table I. These figures 
are for projects involving both through 
and side-hill cuts. The assumption that 
symmetrical through-cuts existed was 
made merely to facilitate calculations 
and give uniformity to results. In other 
words, the assumption is a device to 
secure practical results and not an as- 
sumption limiting results. 

Attention is directed to the problem 
of Fig. 5. In step 1 is shown the 
method of finding the area of the maxi- 
mum cross-section (second statement of 
the theory). In step 2 is shown the 
method of finding the area of the cross- 


TABLE II—DISTRIBUTION OF TOTAL 
EXCAVATION FOR 5,000 CU. YD. PER 








MILE JOB 
Less Than 

4ft. 8ft. 12-ft. 20-ft. 

Cut, Cut, Cut, Cut, 

Per Per Per Per 

Cent Cent Cent Cent 
Project ze. . Seskeetak “ ; 3 9% 100 
Project No. 13.......... a a 
Project No. 14.......... 76 95 100 


Average of above projects 80 92 98 100 
vem erewer tine ¥... 69 88 95 100 





| | } | 
Note: These three curves are é. 
upon the average volume and length | 
lata of Table 1. The ave: 
grading involves 10300 cu yd 
of cuts. Roadway sare and slopes 1:1 
| | i | | 
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2000 
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Fig. 4—Profile, areas of cross-sections and 


mass curve of composite average mile of 
excavation. 


section corresponding to a 12-ft. cut. I: 
step 3, having the percentage relation 
ship between the two areas, is shown the 
method of finding the percentage volum: 
of excavation beneath the 12-ft. leve! 
(first statement of theory and point 
1 and 2). 

Fig. 5 was the basis of the theoretica! 
dotted curves of Fig. 3. Points along 
the dotted curves were simply secured 
from a tabulation of percentages by 
depth of cut for various figures of cubic 
yards of roadway excavation per mile 
of highway. 

The theory was developed from a 
certain point of the empirical results— 
the composite mile of 10,300 cu.yd. 
Thus there results the point of tangency 
of the sets of curves at abscissa 10,300 
cu.yd. On either side of this point, how- 
ever, it is clearly demonstrated that fact 
and theory can be reconciled. The 
writer knows that the empirical curves, 
based on plotted points from Table I, 
are substantially correct. He believes 
that the theory developed gives a satis- 
factory explanation of their shape and 
characteristics. 

In order to check the results of the 
analysis, the percentage deviation of the 
grand average figures of Table I is 
calculated below : 


From average figures of Table I: 


Total length of ali cuts, ft....... 349,300 
Average width of roadway, ft....... 29.7 
Average height of all cuts, ft....... 2.9 
Average slope of all cuts............ 1.1 


Resultant total volume of excavation 


by formula, cu.yd...........2. ,242,000 
Total volume of excavation from 

Re Bs Ds a Cte cp eb hecades 1,234,600 
Per cent of Geviation. ... .cccsscscccess 0.6 


Results of study 


Table I gives the volume and length 
distribution by percentages, according 
to depth of cut, for 30 individual pro- 
jects and for the average project or 
average mile of excavation. 

Fig. 2 gives a picture of the average 
or composite mile of excavation, in 
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500 


terms of length, depth and volume of 
cuts, 

Fig. 3 gives a graphic solution for the 
percentage distribution of total excava- 
tion for any average mile of excava- 
tion between the limits of 0 and 20,000 
cu.yd. of 30-ft. roadway excavation per 
mile. 

Table I also gives general data con- 
cerning amounts of excavation and 
depths of cut in borrowpits and in 
structural excavation. 

Since Pennsylvania was chosen as a 
typically mountainous state, we should 
expect the grand average figures of 
Table I to be specifically applicable to 
West Virginia and other mountainous 
states east of the Mississippi River, and 
generally inapplicable to [Illinois and 
other relatively flat valley states. On 
the other hand, the writer believes that 
the empirical curves of Fig. 3 are gener- 
ally applicable to any state east of the 
Mississippi, since the data upon which 
they are based were derived from pro- 
jects located in all kinds of Pennsylvania 
nia topography—flat, rolling, hilly and 
mountainous. Exception is taken in the 
case of states west of the Mississippi, 
because the Rocky Mountain and coast 
states are characterized by generally 
heavy excavation. They are therefore 
considered without the scope of the 
analysis, except where projects in these 
states average between 0 and 20,000 
cu.yd. to the mile for 30-ft. roadway. 
Whereas a 25,000-yd. job is considered 
heavy east of the Mississippi, the writer 
knows of several Western jobs that ran 
at 75,000 cu.yd. to the mile and occa- 
sioned no comment. 


For the contractor and engineer 


The general contractor, who today 
bids a pavement-widening job of 2,000 
cu.yd. to the mile and tomorrow bids a 


__ yards of roadway excavation 


1,000 1500 
Total Lenath of Cuts, Feet per Mile 


Problem: Given-6 mile yob with 
90000 cu_ya roadway excav. 
required - per cent of tota/ 


| excav incuts less than /2'deep 


' 
Ans_7/% 


Theory - Any average mile of 
grading has the characteristic 
shape and curves of the ; 
Composite Mile (Fig.2and 4) 
The cross-section areas are 
proportional fo the cubic 


sme of Excavation 


per mile 


Notes: Roadway -30" 
and slopes 1:1 
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Fig. 5—Theoretical analysis of any average 
mile of grading. Distribution of excavation 
is according to depth of cut. 


location job of 20,000 cu.yd. per mile, 
will be particularly interested in the 
grand average figures of Table I, and he 
will be generally interested in the indi- 
vidual project tabulations and in the re- 
sultant general curves of Fig. 3. 

For him Tables III and IV are pre- 
sented, giving the average figures of the 
analysis, the corresponding figures for 
1931 and the corresponding figures for 
the year 1932. The 1931 figures are by 
the courtesy of the Pennsylvania high- 
way department, and the present figures 
are based on the assumption that they 
will be about 90 per cent of the 1931 
figures, the tendency being to lighten up 
on excavation at the present time. 

The contractor who specializes in pav- 
ing work with attendant light excava- 
tion or who confines his work to a given 
locality where the amount of excavation 
runs light will be particularly interested 
in the light excavation projects of Fig. 
2 and in the curves of Fig. 3 as applied 
to jobs that run at about 5,000 cu.yd. 


TABLE III—AMOUNTS OF EXCAVATION 
(CU. YD.) PER MILE OF HIGHWAY GRADING 
Type of Excavation Analysis 1931 1932 

8,107 7,300 
976 ~ 880 
379 350 

8.530 


TABLE IV — PERCENTAGE DISTRIBUTION 
OF TOTAL VOLUME OF EXCAVATION 
BY DEPTH OF CUT 

1931 

Per 

50 

75 


86 
95 


Analysis, 
Classification by Per 
Depth of Cut Cent 
In cutalessthan 4ft.deep 41! 
In cuts less than 8ft.deep 68 
Incutslessthan !2ft.deep 82 
Incutslessthan 20ft.deep 92 
Above values from Fig. 3. 
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to the mile, or perhaps lighter. He will 
find that he may expect his cuts of 4 ft. 
and under to run higher than 69 per cent 
of the total excavation, his cuts below 8 
ft. to run higher than 88 per cent, those 
below 12 ft. higher than 95 per cent, and 
he may expect no cuts greater than 20 ft. 

For those contractors who prefer in- 
dividual actual to average actual records 
the writer suggests the use of the indi- 
vidual project tabulations of Table I. 

For instance, assuming the contractor 
selects 5,000 cu.yd. per mile as being the 
average job which he bids, he has only 
to select a few similar projects of Table 
I in order to get approximately the same 
information as he might have secured 
from the curves of Fig. 3. 

Taking the example of the preceding 
paragraph (5,000 cu.yd. per mile) and 
selecting projects 2, 13 and 14 of Table 
I, we find the comparison between the 
results of the curves of Fig. 3 and the 
actual figures for three approximately 
equivalent projects, in Table II. In this 
case the curves of Fig. 3 appear to give 
too conservative values. 

The contractor and engineer can 
therefore arrive at the desired informa- 
tion from either of two angles. With 
regard to the percentage distribution of 
length of cuts according to depth of cuts, 
Figs. 2 and 4 illustrate the very high 
percentages of linear length of cuts 
which exist in cuts less than 4 ft., less 
than 8 ft. and in less than 12 ft. These 
percentage figures are slightly raised 
and slightly lowered according as the 
figure of cubic yards per mile decreases 
below or increases above 10,300. It is 
not thought necessary to enlarge upon 
this subject at length. 


Conclusions 


The writer hopes that both contrac- 
tors and engineers will find the analysis 
helpful in the appraisal of the excava- 
tion of the average job. He hopes also 
that the analysis will be of value in the 
selection of the economical excavating 
utility for the average excavating proj- 
ect and for specialized highway con- 
struction. 

In the past, very little, if any, con- 
sideration has been given to this subject, 
the standard shovel having been chosen 
indiscriminately for highway-grading 
projects and the plunger shovel or skim- 
mer for street-paving jobs, without re- 
gard to depths of cuts. Indications are 
that unit cost of excavation will be con- 
siderably lowered by using the plunger 
shovel throughout on jobs where the 
greater proportion of the yardage is to 
be taken from cuts under 12 ft. deep, a 
condition that frequently prevails where 
the yardage per mile is less than 15,000 
cu.ft. for a 30-ft. roadway. 
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Reinforced Concrete in the 
Long Beach Earthquake 


Damage, although slight, revealed some weaknesses that can be 
remedied—Beneficial bracing effect of concrete walls is notable 


By Norman B. Green 
Consulting Engineer, San Francisco, Calif. 


HE LONG BEACH earthquake 
of March 10, 1933, affords engi- 
neers an excellent opportunity to 

study the effects of a destructive shock 
upon all the different types of modern 
American construction. The following 
observations relate largely to reinforced- 
concrete construction. [The author also 
discusses brick and steel-frame construc- 
tion, but this patt of the report is 
omitted because it largely repeats what 
has been published previously in our 
issues of March 16, 1933, p. 353; March 
23, p. 378; and April 13, pp. 474 and 
476.—EbITor. | 

There are a considerable number of 

reinforced-concrete buildings in Long 
Beach, of varying height, shape of floor 
plan and type of floor framing. An 
analysis of the damage that they sus- 
tained indicates a general similarity of 
action, from which certain conclusions 
can be drawn. It was very noticeable 
that whereas the columns in many in- 
stances had suffered severe injury, the 
floor framing was usually intact, with 
the exception of occasional cracks in 
spandrel beams, particularly where they 
meet the corner columns. This is true 
of the California Garage, a three-story 
concrete beam-and-joist structure 150 
ft. square, with 13-in. brick curtain 
walls, in which nearly all the columns 
in each story showed evidence of a 
varying degree of flexural failure. The 
Artaban Apartments, 40x150 ft. in plan 
and eight stories high, with beam-and- 
joist framing and 8-in, tile curtain walls, 
exhibited cracks at the junction of the 
first-story wall columns with the second- 
floor wall beams, even though the beams 
were seldom cracked. The Ambassador 
Apartments, of four and five stories, 
with beam-and-joist framing and 13-in 
brick curtain walls, also illustrated the 
same effect, with horizontal tension 
cracks visible in many of the interior 
columns that were exposed, as well as 
in some of the first-story wall columns 
at the soffit of the second-floor beams. 
In this building there is also an elevator 
pent house, all four columns of which 
failed top and bottom in tension, with 
the beams uninjured. 

It seems probable that in a rein- 
forced-concrete structure the column 
bending moment is distributed laterally 
to a considerable width of floor system. 
Thus, unless the column is specifically 
designed to resist lateral bending, it 


will fail, while the floor may show no 
sign of distress. On this supposition, 
wall beams would be more apt to crack 
than would interior beams, since the 
former can be relieved of stress by dis- 
tribution of the moment in only one 
direction, while with interior beams 
it can travel laterally both ways from 
the column. In only one or two in- 
stances was there evidence that the 
failure of the column could be attributed 
to a plane of weakness at a construction 


\ 


Fig. 1—Huntington Beach High School, 

whose brick walls and wood floors and 

roof were given support by a fireproof 

corridor with concrete floors supported on 
concrete columns. 


joint, while the cracks in nearly every 
case were irregular, and spalling re- 
vealed what was apparently sound con- 
crete. 


Bracing effect of walls 


The great value of reinforced-con- 
crete walls as bracing against lateral 
forces was everywhere very evident. A 
valuable comparison illustrating this 
fact may be made between the California 
Garage already described and_ the 
Loynes Garage, which is three stories 
and basement of beam-and-joist con- 
struction, but with 6-in. concrete curtain 
walls instead of brick walls. The 
former building had wide diagonal 
cracks in the east and west walls and 
suffered extensive structural injury as 
already described. On the other hand, 
the injury in the Loynes Garage was 
confined to the exterior walls, where 
there was considerable broken wire 
glass, with an occasional bent or broken 
steel sash bar and narrow diagonal or 
vertical cracks extending from the cor- 
ners of many of the windows. <A 


‘corner pier. 
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similar comparison can be made b: 
tween the Artaban Apartments, alread 
described, and the eight-story Pr: 
fessional Building, which is 50x150 { 
in plan, of concrete beam-and-joist co: 
struction, but with 6-in. reinforced-co: 
crete curtain walls. In this structu: 
the north and south walls, which a: 
cross-wise of the building, were e: 
tensively cracked from the corners 

the windows, but these walls took m¢ 
of the lateral load so that the structur 
columns were apparently entirely u: 
injured, while injury to the partitio: 
was mainly confined to the first stor 


where there were x-cracks in a north 
In the case of the 


and south direction. 
Artaban Apartments, however, the 8-i: 
tile walls were badly cracked and brok: 
out in the lower stories, and evident! 
added little or no stiffening to th 


building so that the frame itself was 


injured. 


An examination of the cracks in the 





rear wall of the Professional Building 
demonstrated that it acted as a portal 
frame, with horizontal and _ vertical 
members formed by the piers and 
spandrels. In this case the damage was 
the reverse of that sustained by the 
usual concrete frame, since the spandrels 
were cracked but not the piers, indicat- 
ing probably that the spandrels, by 
reason of their relatively great stiffness, 
received little support from the floor 
framing. The damage was confined to 
the outer bay on each side, and every 
spandrel up to the eighth floor was 
cracked clear across where it meets the 
corner pier. This indicated that the 
outer piers probably resisted the same 
lateral shear as the interior piers, in 
which case the resulting moment was 
resisted by one spandrel intersection in- 
stead of two, with a crack as the result. 
A uniform lateral-shear distribution be- 
tween end and interior piers of equal 
width is what would be expected in a 
frame having short and wide members, 
in which shear deformation is pre- 
dominent. Evidently outer spandrels 
should be given special reinforcement 
and particularly where they meet the 
When, as in this wall, the 
windows are placed in pairs with a 
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relatively narrow pier between, the 
spandrel should be considered as a single 
member under this window unit, since 
horizontal shear cracks due to flexure, 
where they occur, are always continu- 
ous for this length of spandrel. 

It was very noticeable in all concrete 
walls that there was a plane of weak- 
ness at the floor line and sometimes 
also at the ceiling line, due of course 
to the existence of a construction joint 
at this location. In almost all multi- 
story buildings with reinforced-concrete 
walls, these were cracked horizontally 
for the length of the spandrels in many 
places, and often these cracks consti- 
tuted the only damage to the wall. It 
is certain that some better bond should 
be provided at construction joints than 
is the usual practice, and particularly 
is this true where the wall is intended 
to act as lateral bracing. Since the def- 
ormation is evidently that of shear 
along the plane of the joint, requisite 
keys should be provided to transmit 
this stress. 


Concrete-joist floors 


It has been argued against the con- 
crete-joist type of floor construction that 
it is inadequate to distribute heavy 
lateral forces properly, and there was 
some evidence that this objection may 
be well founded. The Campbell Apart- 
ments, a ten-story steel-frame structure, 
55x160 ft. in plain and oriented with 
its long dimension north and south, af- 
forded a good test of this contention. 
The building has concrete joists run- 
ning east and west and 6-in. reinforced- 
concrete curtain walls, which, being 
much stiffer than the interior bents, 
should have forced a horizontal load 
distribution. A careful examination of 
the under side of the second-floor slab 
revealed narrow diagonal cracks en- 
tirely across some of the bays adjacent 
to the rear wall and transverse cracks 
perpendicular to the joists and extend- 
ing entirely through many interior 
panels, These are such cracks as would 
be produced by the floor system act- 
ing laterally as a horizontal beam. It 
is possible that with the joists running 
in the opposite direction the floor would 
be stronger. 


Bending failures in columns 


The fifth story of the Ambassador 
Apartments and the third story of the 
California Garage illustrated the fact 
that great care should be exercised in 
designing concrete columns that sup- 
port a long-span roof system, when these 
columns form part of a continuous 
structure and are not free to swing with 
the earth shock. In such cases adequate 
bending resistance should be provided, 
particularly in the direction in which 
concrete tie beams are not practicable. 
In the garage building the third-story 
columns are tied together in an east- 
and-west direction by reinforced-con- 
crete tie beams, but in the opposite di- 
rection the framing consists of heavy 
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. 
timber trusses on a 50-it. span. Every 
column in the story, with the exception 
of those in the east wall, failed at the 
base due to a rocking motion in a north- 
and-south direction. Most of the columns 
spalled out at the floor on the north 
and south faces so as to expose the re- 
inforcing steel, which in some cases 
buckled outward. The fifth story of 
the Ambassador Apartments is an open 
loft, 50x75 ft., with wood trusses of 
50-ft. span extending east and west and 
resting on concrete wall columns. Every 


Fig. 2—Lowell Elementary School, Long 
Beach, had a concrete-floor corridor, but 
it spanned between brick walls instead of 
concrete columns, and so did not offer 
the bracing effect beli€ved to have saved 
the Huntington school from damage. 


column that was visible failed in ten- 
sion due to flexure in a north-and-south 
direction. 

It is believed that the quality of the 
concrete employed in Long Beach was 
in general quite good. An exception 
is the four-story Board of Education 
Building, a beam-and-joist structure in 
which both the front and rear concrete 
walls were badly shattered, damage 
directly attributed to very weak con- 
crete. 


Concrete corridors in schools 


So much damage was done to public 
schools in the earthquake region that 
it seemed almost as though these had 
been singled out by fate as an object 
lesson. The destruction of these build- 
ings, erected with brick bearing walls 
and wood floor and roof framing, has 
been described in previous reports in 
these pages. One type of design, how- 
ever, has not been commented upon. This 
is illustrated by schools that employ a 
corridor with reinforced-concrete floors 
supported on concrete columns, in com- 
bination with external brick bearing 
walls and wood floor and roof con- 
struction for the class rooms. While 
this construction was originally intended 
simply to provide a fireproof exit 
through the corridors, it proved to be 
earthquake-resistant as well, since the 
stiff corridor framing provided excellent 
support for the exterior walls when 
these were properly anchored to it. The 
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Huntington Beach Union High School, 
shown in Fig. 1, is of this type, and 
it was uninjured except for an oc- 
casional slight crack. The Lowell 
Elementary School in Long Beach (Fig. 
2) on the other hand, although having 
such a fireproof corridor was_ badly 
damaged because it was constructed with 
two 13-in. brick bearing walls along 
the line of the corridor and a concrete 
slab spanning between them. These 
walls offered little or no bracing, so 
that the building suffered accordingly. 





Other examples of schools with con- 
crete corridors which stood almost in- 
tact are the Lindbergh and the U. S. 
Grant schools, both in Long Beach. 


Earthquake action 


When an effort is made to determine 
the nature of the earth motion in this 
earthquake, by the observation of its 
effect upon structures, the usual 
anomolies appear. It seems reasonably 
certain, however, that in Long Beach 
that part of the motion having a mag- 
nitude and frequency of acceleration 
(which gave a destructive combination 
for most buildings) was in general in 
a north-and-south direction. The 
cracks and spalling in the columns of 
the California Garage all showed clearly 
a destructive flexure in this direction, 
as did also the cracks in the columns 
of the Ambassador Apartments. In 
the Professional Building the north- 
and-south first-story partitions were 
heavily x-cracked, but those running 
east and west were undamaged. The 
front wall of the Long Beach Poly- 
technic High School and the rear wall 
of the Board of Education Building 
each face west and were obviously 
parallel to the direction of the destruc- 
tive shock. In the case of the last- 
named building the side walls were 
practically uninjured. 

Such evidences of a major north- 
and-south motion can be multiplied in- 
definitely. However, there is also some 
evidence of destructive damage due to 
an east-west acceleration. For ex- 
ample, an 8-in. brick wall 8 ft. high 
that extended along the north, east and 
south sides of an athletic field at the 
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Woodrow Wilson School was broken 
off at the ground level and thrown 
down. This wall was laid with good 
lime-and-cement mortar; and if a 
modulus of rupture of from 100 to 200 
Ib. per sq.in. is assumed, the requisite 
acceleration ranges from 0.4 to 08 
gravity. This instance is believed to 
be typical and indicates that there was 
probably a secondary motion in both 
directions of high acceleration and high 
frequency, which affected only rela- 
tively stiff structures such as this wall. 
As another instance of this same effect 
may be cited the case of the north 
wall of a four-story reinforced-con- 
crete flat-slab building at 4th and Pine 
Sts., Long Beach. This entire length 
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of wall for 160 ft., including the heavy 
wall columns, was sheared through 
along a horizontal line at the window 
heads. On the other hand, the two 
street fronts, having narrow piers and 
a much greater flexibility, were unin- 
jured except for broken plate glass. 
It is probable that there was a laitance 
joint along the line of the window 
heads, which had the effect of render- 
ing this wall weak, while not affecting 
its stiffness. 

In conclusion, it seems that any effort 
at an interpretation of the structural 
damage in terms of acceleration alone 
brings the usual contradictions, due to 
the equal importance of period of ac- 
celeration and stiffness of the structure. 





Andean Mud Slide Destroys 
Lives and Property 


Slide at Charat, Peru, although unusually destructive, 
is typical of periodic slides or “huaicos” that are caused 
when heavy rains wash the powdery overburden from the 
hills into deep gulches, forming moving rivers of mud 


By C. W. Sutcon 


Consulting and Construction Engineer, 
Irrigation Works, Peruvian Government, 
Lima, Peru 


Early on the morning of March 26, follow- 
ing several days of torrential rains, a huge 
landslide in the upper regions of the Andes 
Mountains in Peru practically destroyed 
the village of Charat, taking about 120 
lives. Press reports to this country lacked 
details, and since the slide appeared to be 
of major size, a special cable was sent to 
Lima. M. L. Bohan, American commer- 
cial attaché, appealed to Mr. Sutton, who 
responded with an excellent account, which 
not only explains the Charat disaster but 
presents a striking picture of the Peruvian 
“huaico,” or mud slide. Inasmuch as sim- 
ilar phenomena occasionally occur in this 
country, the account is not only interest- 
ing but instructive. —Editor. 


E DISASTER that befell the 
farmers of Charat, a village about 

5 miles from the town of Usquil, 

was serious and unusual, but phe- 
nomena of the kind that caused it are 
by no means uncommon in Peru. While 
the writer cannot describe the fea- 
tures of this particular “slide,” he has 
seen similar ones in the same region, 
where he made topographic and hydro- 
graphic surveys in 1909 and 1910, and 
has observed such “slides” or “huaicos” 
throughout the Andes. The term 
“huaico” has been not improperly trans- 
lated “landslide,” yet it is a particular 
kind of slide. In Appleton’s dictionary 
“huaico” is described as a large mass of 
rock fallen into a river or stream and 
is noted as a term peculiar to Peru. 
This definition is not exact, for a huaico 
is a flow of a considerable mass of mud. 
It may bear, and of course usually does 
bear, rocks, rock fragments and some- 
times immense boulders weighing as 


much as 100 tonser more. It may be 
caused by a sudden rain in hills border- 
ing a dry gulch, which catches and 
carries off the thin powdery over- 
burden. Or, the mass or masses of 
overburden may slide into a flowing 
stream in such quantities as to absorb 
the water of the stream and create a 
flowing plastic mass. 

The huaico may move down a valley 
within the confines of the natural stream 
channels without exceeding previous 
flood levels; in this event the damage 
it does is confined to the choking of 
irrigation intakes and drainage outlets, 
the turning over of bridge piers and 
the like. Damage is more serious, how- 
ever, when it moves above the ordinary 
flood level as it often does in small 
valleys of restricted waterway. Huaicos 
are frequently ejected from the steep 
alluvial fan of some relatively small 
dry watershed at the base of the Andes; 
these fans form the cultivated or in- 
habited sections of the Pacific coastal 
plain, so that in this case damage is 
often severe. Very often also a huaico 
occurs in some canyon or gulch tributary 
to a flowing stream or river which may 
have a discharge at the time of as 
much as 3,000 or 4,000 sec.-ft. In such 
cases the huaico has dammed the river 
with a hydraulic-fill dam for several 
hours, or until the pressure behind the 
fill and within it or the overtopping of 
the huaico mass by the flow of the main 
river causes a break. Then a flood 
wave rushes downstream, mixed with 
the mud of the huaico and destroys 
everything in its path. Although the 






press notices do not enable one to judge 
it is probable that something like thi 
last-named type of occurrance happene 
at the village and farming communit 
of Charat near Usquil. 

As one travels among the foothills an 
into the higher levels of the Andes, | 
sees constant warnings of these huaic: 
in the seasonal and climatic variatior 
and in the soils slowly forming on th 
steep arid and semi-arid slopes. Huaic: 
are a great source of vexation to t! 
irrigation, the highway and the railroa 
engineer. They often suggest the nee 
of wide bridge spans with heavy pier 
But the tempation to put in lighter an 
cheaper structures is present because th: 
heavy rains and seepage between t! 
overburden and the rock, which caus 
the largest huacios, may not be effecti\ 
except at intervals of several year 
Records seem to point to cycles of seve: 
with major cycles of 28 years, althoug 
observations do not cover a sufficient!, 
long time to indicate how strong thi 
tendency toward periodic repetition | 

The village of Charat is near the 
thalweg of one of the subtributaries 0; 
the Chicama River and near the lowe: 
and downstream end of the zone of stec; 
clay slopes that mark the transition fro: 
the rounded topography and _ glacial 
cirques of the higher Andes, (above 
12,000 or 13,000 ft. elevation) to the more 
angular and rugged topography of the 
lower levels. These clay slopes often 
represent unusually deep deposits of 
overburden and have resulted from river- 
worked glacial deposits and moraines re- 
maining as river terraces and banks 
above the level of the stream as it has 
cut its way into the rocks below the 
glacial deposits. They occur on the 
Pacific side in the region of transition 
from the summit rainfall of 3 to 4 ft. per 
year to the semi-arid conditions, with 
rains less than 8 in. per year, occurring 
at elevations below 9,000 or 10,000 it. 
This is the chief region of heavy land- 
slides and huaicos on the Pacific side 
of the Andes. 

In conclusion, present knowledge of 
huaicos and their relation to landslides 
may be condensed in a classification of 
huaicos’ according to the topographic 
and climatic belts where they occur. We 
then have: 

1. The coastal huaico. This occurs 
upon the barren hills forming the base 
of the Andes on the Pacific coastal plain 
and extending inward without reaching 
the regions of major stream erosion at 
a higher level. Year after year the 
rocks disintegrate, forming a light thin 
powdery soil, often only a few inches 
deep but sometimes reaching a depth 
of 2 or 3 ft. Even in dry weather on 
steep slopes these losely consolidated 
particles slip off in small masses into 
the gulches below. The rains are 
normally not enough to wash them 
down in huaicos, and they go on form- 
ing small alluvial fans at the mouths of 
the lateral gulches. Then there comics 
some such climatic variations as oc- 
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curred in 1925 when the Humboldt 
current was submerged beneath a mass 
of warm water from the equator. The 
coastal climate became several degrees 
warmer than normal in summer, result- 
ing in much greater evaporation, in 
warm masses of vapor condensing on the 
coastal hills and in a rainfall on the 
coast that jumped from 4 in. per year 
to 30 in. in 2 months. The dry powder, 
loosely lying upon and thinly cover- 
ing the hills adjacent to the coastal 
region, was washed down at once, form- 
ing mud flows in the smaller gulches. 
Owing to the lighter soil covering, the 
coastal huaico is not associated with 
a true landslide as such. 

2. The Quebrada huaico. Quebrado 
is the name given to the long narrow 
gorge that extends, in the Pacific river 
systems, from the coastal plain to the 


junction of the main tributaries from 
the higher parts of the watersheds. The 
region is characterized by arid ap- 
pearance, rains of less than 6 or 8 in. 
per year, rugged sharp spurs, narrow 
river terraces.and steep slopes rising 
from the stream level to 5,000 to 10,000 
ft. elevation. Here the causes of the 
coastal huaico are more strongly pro- 
duced, and here it is that the mud 
barrages are sometimes formed across 
the main rivers by flows of mud from 
the dry lateral gulches in years of un- 
usual rainfall. 

3. The huaico of the Sierra. The 
word “Sierra” is given to the region 
where the sharp rugged and dry 
country of the quebrada is replaced by 
the bolder, more massive, though not 
less rugged and steep, topography of 
the region of perennial rains in excess 


Portable Drill-Dust Collector 
Demonstrated at New York 


SMALL portable dust collector, 
A exsigne especially for use with 
hand rock drills, was demon- 
strated April 25 at New York on the 
site of the three 1,100-ft. municipal piers 
under construction at 48th St. and the 
Hudson River. The apparatus was de- 
veloped for the prevention of silicosis 
in rock-drilling work by James H. 
Markley, New York foundation con- 
tractor, and the Spencer Turbine Co., 
of Hartford, Conn. Favorable opinions 
on the application of the machine to the 
rock-drilling field were expressed by the 
group of spectators representing con- 
tractors, insurance companies, labor and 
industrial organizations and the VU. S. 
Bureau of Mines. 


mounted on the outside of the cylin- 
drical tank. The motor operates at 6,000 
r.p.m. Dust collected at the hood is 
carried through the hose to the top of 
the separating tank. Within the tank 


The apparatus works on the principle Fi 


of the vacuum cleaner, with an induced 
vacuum picking up the dust as it leaves 
the drill hole and trapping it in a sep- 
arating unit, The separating unit con- 
tains the motor, fan and duck-bag sep- 
arators. The collecting unit consists 
of a simple hood made up of a 6-in. 
pipe nipple that sets over the drill hole, 


open at the bottom and capped with a § 


l-in. rubber slab or gasket. In the 
center of the gasket is a hole through 
which the drill steel operates, the hole 
being split in four directions to admit 
the widened drill bit. A short 2-in. 
nipple is tapped into the side of the 
hood, to which a 2-in. hose is attached 
by a simple slip connection. 


Compact separator unit 


The separator unit is a vertical cylin- 
drical steel tank mounted on three legs 
and equipped with carrying handles. 
\ir suction for the operation of the 
apparatus is created by a three-stage 
exhaust fan direct-connected to a 4-hp. 
electric motor, both fan and motor being 


Portable dust collector designed to elimi- 
nate the silicosis hazard in rock drilling. 
Illustration shows the absence of dust 
around the drill when operating at full 
speed with the bit inside the hood. 


are three duck fabric bags that trap 
the dust, dropping it into a pan at the 
bottom of the unit, the air stream pass- 
ing out through the sides of the bags 
into the fan. Both motor and fan are 
mounted on ball bearings. The entire 
unit weighs 130 Ib. 

At the demonstration a single jack- 
hammer drill and cne hood were used, 
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generally of 8 in. and occupied by the 
main tributaries of a watershed before 
they have all united into one 
trunk. It is hard to give vertical 
boundaries to the Sierra region, but 
going eastward one enters it at about 
4,000 to 6,000 ft. above sea level and 
emerges from it at about 11,000 to 13,- 
000 ft. into the summit region of the 
Andes, or “puna.” This is a region 
of massive rounded forms, broken by 
separated spurs and peaks often rising 
to over 17,000 ft.. on the flanks of 
which minor local slides may occur. 

The most serious landslides and 
huaicos in Peru occur in the upper 
Sierra region, where the summit slope 
changes abruptly into the steep slopes 
forming the deeply eroded upper Andean 
valleys. It is here that the slides which 
damaged Charat occurred. 


main 


though the capacity of this, size unit is 
rated at two drills. Hoods adaptable to 
horizontal and overhead drilling for use 
with drifters and stopers are under de- 
velopment. The manufacturer claims 
units can be built up to 40 drills ca 
pacity, though the larger units would 
necessarily be stationary. Air motors 
or gasoline engines can be substituted 
for the electric drive if desired. 
According to the inventor, drilling 


speed is increased about 25 per cent by 
the use of the dust collector, and further 
tests along this line are now under way. 
Efficiency tests made in the laboratory 
of the manufacturer are stated to have 
shown that the apparatus reduces the 
dust count of the surrounding air well 
within the hygienic limits prescribed by 
the U. S. Bureau of Mines, catching 
most of the harmful fine dust under two 
and three microns in size. Further 
tests of dust-collecting efficiency are 
being made. 
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Consequences of Inflation 
on Construction 


Past relations of construction and business indicate 
that the present gap between commodity prices and 
construction costs will soon close by virtue of higher 
commodity prices, and construction activity will increase 


By Thomas F. McSweeney 


Department of Building Construction, 
Mascachusetts Institute of Technology, 
Cambridge, Mass. 


URING the past four years, while 
Di« volume of construction has 
been falling nearer and nearer the 
vanishing point, there has been endless 
discussion about the relatively stable 
level of construction costs. Builders 
who have seen prices in most commodi- 
ties continue their long and steady drop 
have felt that construction costs must 
drop with other prices, before construc- 
tion could hope for marked reactivation. 
One of the outstanding features of 
any period of prolonged deflation, such 
as the one from which we seem to be 
emerging, is that great inequalities de- 
velop between the prices of different 
classes of goods. Articles made in large 
plants, or controlled by monopolies, or 
protected by patent, tend to drop only 
slightly in price. At the other extreme 
such things as foodstuffs are subject 
to large fluctuations. It is obvious that 
the farmer (to take the most commonly 
quoted example), whose product brings 
him in a fifth as much as it once did, 
cannot buy many farm machines if the 
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manufacturer continues to charge the 
same prices for the machinery. There 
is no doubt that such price inequalities 
cause distress, and that the wide gap 
between costs of construction and the 
costs of other things has hurt con- 
struction. 

There are two ways to close such a 
gap:-one is to force down construction 
costs, and the other to raise general 
prices. The first, deflation, is the 
method that we tried from 1929 to 
March, 1933. The seccnd is inflation, 
which at the time this is being written 
(late in April) seems to be rapidly ap- 
proaching actuality. 

In order to present graphically the 
situation as it has developed up to date, 
curves of the variation of construction 
costs and of the change in general 


Long-time comparison of construction costs, 
commodity prices and business activity 
indicates that the price gap between con- 
struction and commodities tends to narrow 
during periods of good business and infla- 
tion. Top curve is a direct comparison of 
construction and commodity prices. Middle 
curve is the deviation of the ratio of con- 
struction costs and wholesale prices from 
a least-squares increasing trend of con- 
struction costs. Lower curve is the ratio 
deviation from the trend plotted against 
business activity. 


wholesale prices are plotted herewit 
The upper set of curves uses the F.\ 
construction-cost index from 1903 
date and the commodity-price cu 
from data computed by Professors \\ 
ren and Pearson of Cornell; the plott 
is semi-logarithmic, 

Probably the chief point of inte: 
shown by these curves is the grad 
increase of construction costs as co 
pared to the commodity-price ind 
This.is largely due to the fact that c 
struction has, to date, made less 
of machine methods and large-scale p): »- 
duction than most other industries, «id 
as a consequence its costs have 
been benefited as have the costs of m 
mechanized products. In order to « 
termine this trend, the ratio of construc- 
tion to commodities has been computcd 
for each year, and these ratios plotted 
in the middle curve. The dotted line is 
a least-square trend. 

To show the relationship existing he- 
tween fluctuations of the ratio and gen- 
eral business, the deviations of the ratio 
curve from its trend are shown in 1! 
lower curves together with a curve oi 
business activity. The most important 
part of this plot is from 1920 to date. 
In this period there is a very evident 
inverse correlation between business ani 
the ratio curve; when business was ba‘, 
construction costs were relatively high; 
when times were good, the gap between 
construction and other costs was smaller. 
At the extreme right end, business has 
reached an all-time low and the con 
struction cost ratio an all-time hig! 
The correlation in the past twelve years 
has been so marked that it must have 
scme significance. It seems obvious 
that the business curve will never rise 
unless the construction-cost ratio curve 
comes down. 
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As has been said, the ratio curve can 
drop in two ways: either construction 
cost can be deflated or commodity costs 
can be inflated. We have discovered 
that, quite apart from the social desir- 
ability of lowering construction costs 
(and a great deal may be said on that 
point), it has proved an extremely diffi- 
cult matter to attain even in the face 
of the terrific deflation of the past few 
years. Construction costs are largely 
composed of items of great stability, 
among them being two of the most rigid, 
steel prices and union-labor wages. And 
as almost everybody would seem to be 
in agreement that other prices are too 
low and must be increased, the condi- 
tions necessary to lower the ratio curve 
seem to be well under way without any 
necessity for any further break in con- 
struction costs, 
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It might be of interest to attempt an 
estimate of how far commodity prices 
must rise to enable construction to get 
started again. The legislation now pend- 
ing in Washington aims to restore com- 
modity prices to an index of 100. If 
this is done, the ratio curve will drop 
well below the average it maintained 
during the nineteen-twenties when times 
were good and builders busy. 

No builder expects to see construc- 
tion return to the boom days of six 
years ago for a long time, if ever, but 
it would seem that the cost level ap- 
plicable in those days may soon be 
reached through the inflation of gen- 
eral commodity prices now contem- 
plated; and with the great barrier of 
price inequality removed, it is very prob- 
able that we shall soon enjoy a marked 
increase in the volume of construction. 





Letters to the Editor 


Control Surveys Save Cost 


Sir—Your editorial, entitled “The 
Survey Situation,” in the issue of 
March 30, appeals to me as one that 
deserves the serious thought and the 
support of every engineer. 

The control system planned by the 
U. S. Coast Survey, as described by 
Major Bowie in the same issue of your 
paper, will, when carried to completion, 
be of great value to all engineers who 
base their plans on accurate survey 
data. By tying the fragmental local 
surveys of each district to these control 
monuments of known position, local 
engineers may correlate in correct 
relative position all such surveys of 
the area. Also, the use by private 
engineers of this control will tend to 
increase the care and accuracy with 
which their surveys are made. 

There is no valid excuse for the 
present waste of money in duplication 
of surveys covering the same area, this 
duplication arising from the fact that 
those surveys already made cannot be 
properly correlated. Mental inertia of 
engineers toward the control surveys, 
in not using their influence to push the 
proposed work of the Coast Survey to 
rapid conclusion, is the reason for the 
existence of this wasteful survey con- 
dition, 

The confusion of data and over- 
lapping of claims, with the attendant 
crop of law suits and losses, is familiar 
to all engineers who have had to deal 
with mining districts, lot subdivisions, 
land grants and farm surveys, especially 
in unsectionized sections of the country. 
\ monumented control system, coupled 
with the requirement that all surveys 
before they are recorded must be tied 
to the nearest existing monument, would 
avoid this confusion and save many 
times the cost of the control survey. 

It is time that the engineers of the 
country should make a concerted effort 





to correct a condition that can but 
reflect discredit to the profession. The 
way to correct it is.to support the effort 
of Major Bowie to provide a skeleton 
control system. 


Washington, D. C., 
April 6, 1933. 


W. N. Brown. 


The Schools Will Build Securely 


Sir—The excellent discussions by 
Deans Rogers and Seaton in Engineer- 
ing News-Record of April 6, 1933, 
raise a number of questions worthy of 
consideration. 

As to management courses: The re- 
port of the Hoover committee on 
“Waste in Industry” emphasized the 
increasing importance of a trained per- 
sonnel in management, and for some 
years the Society for the Promotion of 
Engineering Education had a committee 
to present the content of courses in 
that subject, as well as the methods, 
both of which were emphasized. 

All technological advances demand 
greater skill in weighing the cost of 
increased capital against the cost of 
labor. Management economics is the 
application of economic law to produc- 
tion. This institution claims to have 
first organized a four-year curriculum 
in which these forces were formally 
harnessed to industrial training. Courses 
in the essentials of good management 
are elected by juniors and seniors in 
civil and other engineering curricula 
and by those who are not taking engi- 
neering. The importance of the essen- 
tials of human relations has _ been 
recognized here for nearly twenty years. 

In addition to the required economics 
and engineering contracts, the student 
of civil engineering may take business 
law, engineering management, cost- 
keeping for construction and engineer- 
ing economy. These subjects give him 
an introduction to the business aspects 
of engineering. 
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Also, the school of engineering has 
believed in giving the able senior stu- 
dent an opportunity to develop himself 
by undertaking special problems, by the 
seminar method or by individual con 
sultation. Furthermore, a student is 
given latitude in his elections of sub 
jects, outside or within the school of 
engineering. We consult his tastes, his 
needs and his probable future field of 
usefulness. 

We shall continue to strengthen the 
foundation of English, mathematics, 
science and the technique of engineer- 
ing. Emphasis on the basic principles 
will continue to be the cornerstone, or 
rather the whole footing course. It is 
founded on sound engineering bedrock, 
and I see no reason to change the den- 
sity of the mixture or weaken the super- 
structure where it is illustrative of the 
applications of principles to one or an- 
other field. 

Graduate study has attracted an in- 
creasing number. Discrimination should 
be employed in selecting those who by 
ability may profit most by advanced 
instruction. To encourage those who 
are not scholarly leads to a depreciated 
quality of achievement and a lowering of 
standards of method as well as of con- 
tent. Graduate instruction, if well done, 
is expensive. 

Graduate instruction in engineering 
fields is closely related to research, al- 
though much of the latter has been car- 
ried on by full-time investigators. Our 
research laboratories have a_ twofold 
function: first, to train promising 
graduates in the technique of thorough, 
accurate investigations; and, second, to 
secure additional knowledge. 

Industrial cooperation designed to 
yield profitable products or processes 
has been reduced in many institutions. 
Where it is essentially commercial in 
its objective it is of questionable value 
to the institution and of doubtful ethics. 
The most important fields of research 
have been supported in an admirable 
manner under difficult conditions, both 
in industry and in colleges and univer- 
sities. This evidence that many indus- 
tries appreciate the contributions that 
institutional research may make and 
has made is heartening. It will be un- 
fortunate if our facilities are suffocated 
by the demands of economy, although 
they must accept their share in a re- 
duced budget. 

Confidence in past performance and 
in present essentials are necessary in the 
midst of the hasty proposals made for 
drastic curtailment or abandonment of 
that which has proven sound in the 
past. Constant constructive improve- 
ment is wiser than spasmodic expe- 
dients for temporary relief. The 
engineering profession will retain its 
essential honesty and sanity in the midst 
of confusion. The engineering schools 
will continue to think clearly and to 
build securely. R. Fe SACKETT. 
Pennsylvania State College, 


State College, Pa., 
April 12, 1933 
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Bay Bridge W ork Begins 


OR MONTHS construction has not received news 

as heartening as the announcement of contracts total- 
ing more than $35,000,000 for the San Francisco-Oak- 
land Bridge. The work thus initiated will produce a 
stimulation in construction activity that will be felt all 
the way from the ranks of local labor to the distant 
shops of materials and equipment makers. The under- 
taking is a public-works project in the truest meaning of 
the term; it has meritorious need, extends large public 
benefit, is self-liquidating and distributes work widely. 
Regardless of these commendatory features it would 
have remained waiting for financing but for national 
backing through the R.F.C. loan. The San Francisco- 
Oakland Bridge is an excellent example of the type of 
public-benefit project that can be started in increasing 
number with the establishment of a definite public-works 
program. 


Less License Money for Roads 


_ a third of the state legislatures that have ad- 
journed their sessions have enacted laws affecting 
motor-vehicle license rates. According to the records of 
29 adjourned legislatures compiled for the Association 
of State Highway Officials, ten have changed license 
rates. The count is interesting. Five states have re- 
duced all car rates from 25 to 50 per cent, two have 
reduced passenger car and increased truck rates, one 
has feduced and one has increased truck rates, and one 
has reduced automobile rates only. In the main these 
actions are the beginning of a reaction against diversion 
of road revenue to other purposes than road mainte- 
nance and improvement. In some states the curtailed 
fees will reduce highway funds to barely enough for 
moderate maintenance of the roads now improved. 
Added to increasing diversion of gasoline taxes to pay 
doles and a falling off of 7 per cent in car registrations 
and gasoline consumption, these new license acts mean 
a growing danger to satisfactory progress of the highway 
system. The transportation engineer and the roadbuilder 
may well take them as a warning, and as a powerful 
incentive to organizing effectively for battle to defend 
and develop highway transportation. Spasmodic and 
separately directed efforts accomplish little. 


Making Schools Safe 


CHOOL construction in California has been placed 

under supervision of the state by an emergency act 
just passed as a sequel to the Long Beach earthquake. 
In the light of the damage sustained there by school build- 
ings the assumption of authority by the state in the inter- 
est of public safety cannot be questioned. Those who 
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would point to the establishing of another bureaucrat 
agency must admit the past failure of the smaller gv 
ernmental units to require adequate construction. The: 
are ample precedents for such state supervision, amo. 
them California’s own dam-control act of four years a; 
now functioning most effectively. Be it noted, howev: 
that any control of the kind is only as good as its adm: 
istration: the law can provide authority, but it alone w | 
not make the buildings safe. The key is efficient admi. - 
istrative control. Well administered, the new law \ 


protect life and property with due regard for the bala: 
of economy. 


Creditable Gradin g Research 
F , eaintecgercttoumiene attempt to rationalize equi 


ment selection by an analysis of road-grading oper 
ation is reported in this issue. Roadbuilders: perhaps w | 
be most generally interested in comparing their ow: 
experience with the specific job values given for the 3) 
grading jobs analyzed, but the broad question of de- 
veloping a rational curve of what percentage of excavat- 
ing volumes may be expected to occur in shallow and in 
deeper cuts is important to all concerned with eartli- 
moving. If, as shown by the curve worked out from the 
30 projects analyzed, 40 per cent of the excavation per 
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_ mile is in cut less than 4 ft. deep and only 8 per cent :s 


in cut greater than 20 ft. deep, a very definite indication 
is given of the type of grading plant that the general 
contractor should possess. Whether or not the roac- 
builder be prepared to follow the author’s theory to its 
more complete application, the theory gives him excellent 
opportunity for a type of study which has not been too 
much in evidence in road-grading practice. In any event, 
credit for performing a tedious and useful task is duc 
the author and the equipment manufacturers and high- 
way officials who have made his long labor possible. 


Buildin 2 Modernization 


BETTER appreciation of the economic importance 

of modernizing old buildings is one of the construc- 
tive developments of the depression. Activity has re- 
sponded to this appreciation until building alteration 
work has assumed major importance to the architect and 
the engineer, whose field of activity has been almost 
devoid of other new construction. Modernization work 
has always been economically sound but has never been 
practiced on a large scale before, first because tenants 
were satisfied with old standards and second because 
funds were readily available for constructing new build- 
ings. Neither of these factors has its former potency. 
There is an abundance of space in modern buildings, and 
it exerts a powerful suction on tenants in low-standard 
quarters. Owners of old buildings, not able or willing to 
build new ones, must modernize or lose tenants. And 
they are finding that the old buildings have many years 
of life in them yet. For the engineer and the architect the 
work presents a somewhat new set of problems. Usually 
it must be carried out under cramped conditions, often 
with the building occupied and always without damage 
to the existing structure. Such work brings out much 
design ingenuity that has been in danger of rusting away 
from lack of use. Building modernization will increase 
because it offers the building owner one of the few profit- 
able investments available. And socially it is equally 
desirable for the employment it provides the suffering 
building-trades workmen. 





ae eee ae eo ee 








ry eS 








May 4,1933 — Engineering News-Record 


What Public Works? 


A T WASHINGTON a committee of high government 

A officials is at work developing a public-works pro- 
gram. In the meantime the conviction that public works 
are the only effective weapon for the attack on unem- 
ployment has become virtually universal. Economists 
and business men now agree that the fifteen millions of 
idle represent a problem too large and too acute for 
further temporizing. 

One critical question remains: Where are the public- 
works projects that can be undertaken at once? As a 
noted economist put it last week, “Are enough such 
projects ready for construction that anything like a 
million men could be put to work quickly?” Business 
and industrial men have asked the same question. The 
answer is yes. And the proof will be easily appreciated. 

These projects, however, are not to be sought in fed- 
eral construction, for its amount is too small and it can- 
not be expanded quickly enough. Nor is there hope in 
optimistic billion-dollar dreams such as coast-to-coast 
superhighways. The ready works are the deferred state 
and city projects of the last few years. 

A few simple figures should be recalled. The normal 
year’s program of public-works construction in the 
United States is about three billions. Nine-tenths of this 
sum consists of state and local construction. During 
the last two years, a shrinkage of more than two billions 
took place in this field. Sharp decline began in 1931, 
and the 1932 program was cut in half. An incomplete 
list of deferred projects compiled a month ago—the great 
majority capable of completion within a year—totaled 
two and one-half billion dollars. 

This huge volume of work is ready. Translated into 
employment it means at least a million and a half men 
returned to work, on the job and in the supply factories. 
As every city, county and state is involved, mobiliza- 
tion of the waiting projects will at once spread its 
benefits over the whole country. 

Plans for much of the work are ready; others, set 
back by dismissal of engineering staffs, will require 
some weeks of intensive work to bring them to contract 
stage. But with a will, and with full local cooperation, 
this can be accomplished, and in three months the 
majority can be under construction. 

Thus, so soon as definite financing of the work is 
assured by the national government, employment can 
begin in every state and city that is prepared to take 
its part in the campaign of recovery. 





Railroad Coordination 


‘HE ADMINISTRATION’S railroad coordination 

bill is commendable in that it does not attempt to 
settle all the railroad problems by specific enactment. 
Instead it gives broad powers to the coordinator and to 
the regional boards and leaves the details for them to work 
out. The bill appears, however, to lack some elements 
needed to make it fully effective. 

In the first place, the bill makes no definite provisions 
for injecting the leaven of new thinking into the regional 
boards. They are to be made up of railroad men, pre- 
sumably, as they are to be picked by the railroads of each 
region. One or two men of transportation experience 
outside the railroad organizations sitting on these boards 
might have the temerity to challenge many railroad 
traditions. 
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Passage of the thirty-hour-week bill doubtless will add 
materially to the problem of the railroad coordinators as 
it will increase the railroad wage bill, already 65 per 
cent of the total operating costs, but it also will make 
possible the consolidation of services that could not other- 
wise be consolidated because of organized labor's opposi 
tion to the wholesale laying off of men involved. As 
essential services will require more men under the thirty 
hour-week law, men now engaged in duplicate or un- 
necessary services can be transferred to the ones main- 
tained as essential. The pending legislation, therefore, 
should give the coordinating committees definite powers 
to deal with the labor questions that will be raised if the 
thirty-hour-week legislation is passed. 

To be fully effective, the coordinating committees not 
only must be able to order the expenditures involved 
in combining services or in adding needed ones but must 
also be able to obtain the money. As in most instances 
the railroads cannot now finance new equipment or con- 
struction, such financing will need to be arranged through 
R.F.C, loans, or possibly through assistance to be pro- 
vided by the pending public-works legislation. 

These are elements of the railroad coordination prob 
lem that need consideration when Congress takes up the 
proposed legislation. The coordinator and his regional 
boards have a difficult task before them. They should 
not be handicapped by failure now to supply them with 
all available means of accomplishing that task. 





Rising Costs 
HE EXPECTED and promised authorization of 


the President by Congress to bring about price re- 
flation is nearly an accomplished fact as we go to press. 
Now is to come the double test of its effectiveness in the 
field of engineering construction and employment of 
the idle workers—whether it will cheapen money and 
raise material prices, and whether through this effect it 
will increase construction volume. 

Since 1929 the claim has been often repeated that 
construction costs must be brought down before con- 
struction volume could increase. It may not be neces- 
sary to put this claim to direct test, for if the money- 
management clauses of the farm bill are effective in 
raising commodity prices, they will lower the value of 
wages by decreasing their purchasing power and so will 
lower construction costs relative to general costs. 

Last week’s rise in commodity prices, though in large 
part speculative, has been paralleled by a rise in the 
prices of many construction materials and a resulting 
increase of the ENR construction-cost index of over 
four points, or nearly 3 per cent. This jump is in no 
sense speculative, we believe, but represents a determina- 
tion on the part of producers to stop doing business 
below cost at the earliest possible moment. Contract 
bids are bound to stiffen correspondingly. Contractors 
cannot long continue to bid at a loss. 

The wise contractor therefore will count on higher 
prices rather than lower. Indeed, bids are apt to rise 
faster than the relative increase of the construction-cost 
index. The probable course of construction volume 
also is upward, both because of the expected administra- 
tion construction program and because of the certainty 
that such building as has been deferred for some years 
because of declining prices will be put under contract 
immediately, once there is definite prospect of a continu- 
ing cost rise. 
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NEWS OF THE WEEK 





Contracts Let 
for Bay Bridge 
at San Francisco 


OLLOWING a favorable decision of 

the supreme court of California on the 
legality of the bonds of the California 
Toll Bridge Authority and final approval 
of a loan by the R.F.C., the state director 
of public works, on April 26, let six con- 
tracts totaling $36,841,317 for the con- 
struction of the bridge across San Fran- 
cisco Bay from San Francisco to Oakland. 
Execution of contracts is expected to be 
completed within a few days and actual 
construction work should be under way by 
the first of June. The contracts were all 
awarded to low bidders, as follows: 


West Channel Substructure—Transbay Con- 
struction Co., $6,957,100. 

East Channel Substructure—Bridge Build- 
ers, Inc., $4,495,854. 

Superstructure—Columbia Steel Co., 

$13,732,471 


East Superstructure—Columbia Steel Co., 
$8,798,096. 
Yerba Buena Tunnel—Clinton Const. Co., 


$1,821,292. 
San Francisco Anchorage—Healy-Tibbitts 
Const. Co., $1,036,500. 


A loan of $61,400,000 to the bridge au- 
thority was approved by the Reconstruc- 
tion Finance Corporation last year, pro- 
vided the state would build the approaches, 
include the bridge in the state highway 
system and reimburse the bridge authority 
for the $650,000 spent on preliminaries. 
Early this year (ENR, Feb. 2, p. 171) 
the state legislature made the necessary 
commitments for financing the approaches 
and since then bids on the major items of 
construction have been taken by the Toll 
Bridge Authority so that contracts will be 
let at the earliest possible date. Also, a 
friendly suit was instituted by the Director 
of Public Works in order to determine the 
validity of the bonds of the Toll Bridge 
Authority. The suit was concluded on 
April 20 when the state supreme court 
approved of the bonds. 

C. H. Purcell, chief engineer, who made 
the final arrangements with the R.F.C. in 
Washington is scheduled to return shortly 
after completing financial negotiations. 


——o—_— 


Studies Begun for Sewage Plant 
for Minneapolis and St. Paul 


Following the legislation creating a 
sanitary district for the cities of St. Paul 
and Minneapolis, approved in April 
(ENR, April 20, p. 542), examination 
of the route of the proposed joint inter- 
ceptor sewer has been begun and the State 
Board of Health has commenced its study 
of pollution conditions in the river. Actual 
construction of the joint sewage disposal 
plant cannot be undertaken until the board 
has completed its study and declared that 
a nuisance exists. The study is expected 
to take about 45 days. 


Contracts Totaling $7,325,000 
Let for Aqueduct Tunnels 


Directors of the Metropolitan Water 
District of Southern California, on April 
21, awarded contracts totaling $7,325,081 
for the construction of fourteen and six- 
tenths miles of full-capacity, 16-ft. diam. 
tunnels for the Colorado River aqueduct 
project. Three tunnels, the Iron Mountain, 
Coxcomb and Cottonwood are included in 
the contracts. District expenditures for 
materials and other items will bring the 
cost of the three tunnels to $9,136,231. 
Winston Brothers and the Utah Construc- 
tion Company received the contract for 
the Iron Mountain portion of the job. 
Winston Brothers will build the eastern 
section, at a figure of $2,143,799. The 
Utah Construction Company’s bid for work 
on the western section was $1,699,705. 
Winston Brothers also were awarded the 
Coxcomb tunnel contract, on a bid of $1,- 
624,515. The J. F. Shea Company, bid- 
ding $1,857,062, was awarded the Cotton- 
wood tunnel contract. 
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County Road Work in Illinois 
Depends on Sales Tax Decision 


County road work in Illinois will be 
seriously curtailed if the state sales tax 
of 3 per cent, which has been taken under 
advisement by the Illinois supreme court, is 
held invalid. The tax became effective 
April 1 and almost immediately was found 
unconstitutional in the circuit court at 
Edwardsville. An appeal: now has been 
taken to the state supreme court. If no 
money is to be derived from the sales tax 
the county will have to continue to de- 
pend for money for unemployment relief 
on diversions from the gasoline tax fund. 
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Washington Notes 


By Paul Wooton 


Washington Correspondent 


Appointment of an administrator of 
public works and the transfer of various 
public works activities to the Interior De- 
partment was foreshadowed when Secre- 
tary Harold L. Ickes was chosen chairman 
of a cabinet committee to head up the pub- 
lic works program. The plan is to have 
a lump sum, probably not to exceed $3,- 
000,000,000, made available for public 
works. The allocations will be made from 
time to time by the administrator as con- 
ditions warrant. 

It is known that substantial allocations 
for highway construction and flood con- 
trol work already have been agreed upon. 

The money is to be concentrated on 
projects that are in a position to begin 
employing men at once or in the near 
future. Little, if any, of the proceeds of 
the public works bond issue will be made 
available for surveys or the preparation of 
plans for projects that will not produce 
direct employment before winter. 


Federal-Aid 
Public Works 
Urged by A.G.C. 


$3,000,000,000 federal and public works 

program was supported by resolutic: oj 
the governing board of-the Associa ed 
General Contractors of America at 
meeting on May 1, in Washington, D. 
The association, it was stated, has wor 
with the trade recovery committee of 
Construction League and with the com: 
tee of federal department heads to cox 
nate legislative proposals and as a r¢ 
the board was reasonably certain that fed 
eral-aid public works legislation would }\ 
forthcoming. The amount of this fed 
aid, the methods of financing it and 
provisions for its use could not, how: 
be reported. It was possible to state 1 
the administration was alive to the ne 
sity of quick action and that planned ac! 
would soon be laid before Congress. 

The major discussion of the meeting {01- 
lowing that of public works ranged aroun: 
relations with the surety bonding 
panies. Reporting that unsatisfactory : 
sults had followed from recent joint cv: 
mittee deliberations, a resolution was pas: 
requesting the Construction League throuc! 
its civil engineering and = architectura! 
affiliates to formulate a form of sure’ 
bond which could be adopted by the c 
struction industry. Resolutions were passed 
condemning the diversion of gasoline taxes 
to other purposes than highway impro\ 
ment, recommending trade practice cod 
to reduce bid chiseling, supporting conso!: 
dated appraisals as a requirement in ma: 
keting building bonds, and the formation «' 
state construction councils around presen! 
state trade rccovery committees to sur\ 
opportunities for public works construction 
to relieve unemployment. 


——o—_—_ 


New Topographic Survey 
Favored in State of Massachusetts 


A bill advocating a new topographic sur- 
vey of Massachusetts was sponsored bhe- 
fore the legislative committee on ways 4 
means at a hearing in Boston last we:! 
by Kirtley F. Mather of the Harvard 
University department of geology; F. |! 
Morris, Massachusetts Institute of Tec! 
nology; Arthur D. Weston, director 
the state division of sanitary engineer 
and many representatives of commer: 
organizations. The total cost, spread ove: 
ten years, would be $750,000, of whic! 
half would be borne by the federal gover 
ment. The bill provides that the Mas- 
chusetts department of public works wo: 
appropriate $25,000 out of the high 
fund this year for the survey. It \ 
urged that the bill would aid forest: 
engineering projects, tax assessments, t: 
planning and development in addition 
being of historical and educational va! 
There was no opposition to the measure 











Wide Power over U. S. Railroads 
Proposed in Federal Legislation 


Very broad powers over the railroads of 
this country are granted to the federal 
coordinator of transportation in the 
Administration’s railroad bill which is ex- 
pected to be presented to Congress this 
week. 

The pending bill creates the office of 
federal coordinator of transportation, with 
authority to divide the railroads of the 
country into three groups, eastern, western 
and southern, and authorizes the railroads 
of each group to set up regional coordinat- 
ing committees. These committees are di- 
rected to bring about the objectives of the 
act by voluntary action of the railroads 
concerned wherever possible, but where 
voluntary action is not possible the federal 
coordinator, if he approves the proposals 
of the regional committee, may order the 
work carried out. 

The objectives of the act are: Elimina- 
tion of unnecessary duplication of services, 
stimulation of the use of joint facilities, 
prevention of impairment of income 
through accessorial services, avoidance of 
waste through disturbance of rates, pro- 
motion of financial reorganization con- 
sistent with public interest, and study of 
means of improving transport conditions 
and preparation of plans therefor. 

The orders of the federal coordinator 
are exempted from the provisions of the 
anti-trust law and the Interstate Commerce 
Commission is required to give him what 
assistance he requires in carrying forward 
his work. His orders may be set aside 
by the commission after investigation. 

The act is made effective for one year 
after its passage. 


eacalbinnte 
Lincoln Park Seeks R. F. C. Loan 
To Build Sewage Disposal Plant 


As a step in compliance with a circuit 
court order making it mandatory for the 
city of Lincoln Park, Mich., to build a 
sewage disposal system, that city will make 
application to the Reconstruction Finance 
Corporation for a loan of $165,000. The 
court order against the pollution of Ecorse 
River, the present outlet for sewage of 
Lincoln Park, was issued under the terms 
of the 1929 revision of the state law 
governing water pollution control. 

According to the terms of the governing 
act, one year following the date of issue 
of the order is allowed for the preparation 
of necessary plans and pollution is to be 
stopped not later than the end of the second 
year following the court order. The date 
of issue of the order affecting Lincoln 
Park makes mandatory the construction of 
the disposal system by the end of 1933. 

The sewage disposal system planned at 
a total cost of $165,000 includes sanitary 
interceptor sewers, pumping station and 
an outfall sewer to the Detroit River. 
Approximately 6,000 ft. of sewer is in- 
volved, 

The loan is asked on the basis of a 
self-liquidating public utility project, 
service charges to be based upon the water 
consumption by users of the system. 

Plans and specifications and estimates 
were prepared by Pate, Hamann and Hirn, 
consulting engineers, Detroit, who are city 
engineers-for Lincoln Park. Plans have 
been approved by the Michigan department 
of health. 
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R.F.C. Makes Loan 
To Repair High Dam 
Near Phoenix, Ariz. 


LOAN of $1,350,000 to the Maricopa 

County Municipal Water Conservation 
District No. 1 at Phoenix, Ariz., has been 
approved by the directors of the Recon- 
struction Finance Corporation. The money 
is to be used for the repairs to Lake 
Pleasant Dam on the Aqua Fria River and 
to replace wood flumes in the district irri- 
gation system with concrete and steel. 

The Lake Pleasant Dam was completed 
in 1927 (ENR, Feb. 2, 1928, p. 180). It is 
a multiple-arch structure 170 ft. high above 
stream bed and over 2,000 ft. long. Soon 
after it was completed, serious cracks de- 
veloped in the buttresses and in 1929 the 
spillway crest was lowered 24 ft. following 
a report on the safety of the structure by 
a board of engineers (ENR, Feb. 14, 1929, 
p. 275). 

The district will organize an operating 
and construction company to which will be 
delivered all power rights, title to 15,000 
acres of land in the district, and the pro- 
ceeds of the loan. This company, in turn 
will reinforce the buttresses, raise the spill- 
way, and install tainter gates to provide 
better regulation and will operate as a 
non-profit municipality under state control. 


Other loans authorized 


A loan of $16,500 to the village of Hatch 
in Dona Ana County, New Mexico, has 
been authorized by the R.F.C. to finance the 
construction of a- water supply system. 
Montezuma, Iowa, also had its application 
for a $9,700 loan approved. It will use 
the money for water supply purposes. 


Agree on Niagara bridge plans 


Preliminaries to the start of work on 
the Grand Island bridges near Buffalo, 
N. Y., have been advanced by an agree- 
ment between the Niagara Frontier Bridge 
Commission and Frederick Stuart Greene, 
superintendent of public works, New York, 
as to the method of preparing plans for 
the bridge. Under the agreement all work 
on the bridge is to be supervised by the 
state department of public works. Plans 
for the substructure are to be prepared 
by the engineers of the public works de- 
partment and the superstructure is to be 
designed by the firm of George B. Diehl, 
Inc., Buffalo, with Waddell & Hardesty, 
New York as consultants. 

Legal and financial aspects of the bridge 
project have been approved by the ad- 
visers of the R.F.C. and approval of the 
engineering board is expected soon. It is 
understood that final approval by the di- 
rectors of the R.F.C. now depends upon 
definite assurance from the state and 
county that the park and parkway program 
on Grand Island will be carried out so 
that the bridges can be put into full 
service as soon as completed. 


Engineering board operations 


An increasing proportion of the time of 
the Reconstruction Finance Corporation’s 
engineering board is being consumed in 
following up the projects which are in the 
course of construction. The board is 
checking carefully the progress of the work 
to make sure that the plans are being fol- 
lowed and that expenditures are being made 
in accordance with the agreement. 
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New applications continue to come in at 
the rate of about ten per week. Considera- 
tion of the questionable ones requires much 
more time than those that come clearly 


within the law. Even when it is obvious 
that a project cannot be made self-liquidat- 
ing, or where there is question as to the 
security offered, it usually is necessary to 
consider and reconsider before the appli- 
cants can be convinced that approval can- 
not be secured. About 60 per cent of the 
applications now being received are for 
water supply projects. 


Bridge loan advanced 


Final approval of a $3,000,000 loan to 
the New York State Bridge Authority for 
the construction of the Catskill bridge was 
given by the directors of the R.F.C. on 
April 29. Approval followed the execu- 
tion of an agreement between the state and 
the bridge authority whereby the state will 
take $200,000 of the $3,200,000 bond issue 
of the bridge authority to finance the 
bridge. 

. 


—%Yo—_——_ 


School Building in California 
To Be Regulated by the State 


All school construction in California, 
including alterations costing over $1,000, 
must be approved by the state as to plans 
and specifications as the result of an act 
passed as an urgency measure by the state 
legislature following the Long Beach earth- 
quake. Authority for approving plans is 
vested in the division of architecture, De- 
partment of Public Works, under the po- 
lice power of the state. Supervision will 
include both approval of plans and in- 
spection during construction and the cost 
will be met by fees to be paid by the school 
boards submitting the designs. 

Plans sent to the state office for approval 
must be prepared, according to the law, 
by a certified architect c: by a structural 
engineer who has been authorized to use 
the title “structural engineer” by the board 
of registration for civil engineers. Draw- 
ings are to be accompanied by all computa- 
tions and stress diagrams so that they can 
be readily studied and interpreted. Wher- 
ever unusual conditions occur additional 
data may be requested. 

The fee required by the act is 4 of 1 


per cent for the first $250,000 of estimated 
cost and } of 1 per cent for all costs in 
excess. 

The division is authorized and required 
to make such inspection and examination 
necessary to secure enforcement of the 
act and conformity to the plans and specifi- 
cations as approved. Inspection is to be 
adequate and continuous and the inspector 
“shall be a person or persons not less than 
25 years of age who has or have had at 
least three years of experience in building 
construction, one year of which has been 
in concrete construction, and shall be some 
person or persons not in the employ of the 
contractor.” The inspector is to act under 
the direct responsibility of the architect 
or structural engineer and shall be ac- 
ceptable to the division. 

Upon final notice of completion the 
division will issue'a certificate of approval 
and no building on which work has been 
done in accordance with this law is to be 
used until such approval has been granted. 

Upon request of any school board or 
of at least 10 per cent of the parents 
having pupils enrolled in the school district 
the division of architecture is required to 
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make an examination and report on the 
condition of any school building. A fee 
to cover examination is to be paid by the 
applicant but this may be waived when it 
appears that the financial condition of the 
district does not permit of the expense in- 
volved. All records of school construction 
accumulated under the provisions of the 
act are to be public documents. 

For the guidance of school boards and 
designers the division has adopted rules 
and regulations covering structural design 
and materials, taken in their entirety from 
the uniform building code, California edi- 
tion, as adopted by the joint committees 
of engineers, architects,- contractors and 
other groups working in conjunction with 
the uniform building code executive com- 
mittee of the state Chamber of Commerce. 

George B. McDougall is state architect 
and chief of the division of architecture. 
C. H. Kromer is principal structural engi- 
neer and will be in direct charge of carry- 
ing out the provisions of the act. 


—— 


Masonry Code at Long Beach 
Revised by Inspector’s Order 


As a result of the March 10 earth- 
quake which wrecked many masonry 
walls in Long Beach buildings, C. D. 
Wailes, Jr., chief building inspector of 
the city, has issued a brief specification, 
whose effect is to revise masonry con- 
struction practices on all new and repair 
work in the city. Several important 
changes from the stipulations of the old 
building code are involved. The new 
order specifies portland cement mortar 
exclusively, allowing a small proportion 
of lime for workability; lime and lime- 
cement mortar, previously permitted, are 
eliminated. The new order requires one 
header course in every four courses as 
compared with one in six previously. 
Whereas the old code required parapet 
walls on masonry buildings to be at 
least 30 in. high above the roof and 
when the height exceeded six times the 
thickness that they should be laterally 
supported (method not outlined), the 
new order states that all masonry para- 
pet walls shall be not less than 18 in. 
and not more than 36 in. high above the 
roof and that a horizontal belt course tie 
of reinforced concrete shall be placed 
at the top of all parapet walls; minimum 
reinforcement shall be a continuous 3 in. 
square bar. The ties must be not less 
than one course of brick deep and at 
least 8 in. wide. All masonry parapet 
walls must be reinforced vertically with 
g-in. round bars 12 in. on centers, ex- 
tending into the belt course tie below 
and hooked around the horizontal rein- 
forcing bar in the top tie. Such vertical 
bars shall be placed 4 in. from the roof 
side of the wall. The order also requires 
horizontal belt course ties of concrete to 
be placed under the floor joists of each 
floor above the first and under the ceil- 
ing joists or roof rafters. The depth of 
such horizontal ties must be equal to at 
least four courses of brick and _ their 
width shall be at least’ equal to the wall 
thickness minus the width of a brick 
but in no case. less than 8 in. Lintels 
Over openings more than 4 ft. wide 
which are of structural steel shall be en- 
cased over the top and sides with con- 
crete. Vertical ties are required at each 
corner of a building and not more than 
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50 ft. apart in the walls; they must not 
be less than 8 in. in any dimension and 
in no case less than 4 in. thinner than 
the wall. Relative to workmanship the 
order requires full-shoved mortar joints 
and that all masonry units be thoroughly 
wetted not more than one hour before 
laying and that they shall be damp at 
the time of laying. 


pee See 
Additional Dike Protection 
for Cincinnati Airport 


Protection of the Cincinnati municipal 
airport from Ohio and Little Miami River 
overflows, which breached the dikes during 
the recent Ohio River floods, is proposed 
in a plan recently reported by Edgar Dow 
Gilman, director of public utilities, Cincin- 
nati, Ohio. By this plan the anticipated 
frequency of flooding would be an average 
of once in 114 years and the average period 
for which the airport would be out of 
service would be 15 days for each flood. 

The accompanying plan shows the air- 
port in relation to the two rivers and with 
the present system of protecting dikes. It 
is proposed to reconstruct the Little Miami 
and Ohio River dikes to elevation 494}, 
corresponding to a flood height of 624 ft., 
Cincinnati gage, and strong enough to re- 
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sist a static head to the dike top. The 
levee carrying Beechmont Ave., is to be 
raised to elevation 4953, or 1 ft. higher than 
the river dikes to provide for the building 
up of the pool level north of the levee 
due to the restricted get-away channel at 
the roadway bridge. To provide safety to 
the dikes in case of overtopping floods, a 
controlled spillway south of the bridge in 
the Little Miami dike is to be constructed. 
By this spillway, in times of danger, the 
airport would be flooded to drown out the 
flood head and hold the dikes. 

For operating purposes it is suggested 
that three gages be established and weather 
bureau and other connections be made 
which will enable the airport operators 
to put the spillway in operation for a 
reasonable period before overtopping flood 
crests are anticipated. 






New River Power Controversy 
Taken to Court of Appeals 


The United States district court 
Richmond, Va., has granted the A 
palachian Power Co. an appeal to tl! 
U. S. circuit court of appeals from t! 
district court’s recent decision in fay 
of the Federal Power Commission 
the controversy between the compa 
and the commission over the comm: 
sion’s claimed right to supervision ov: 
its power development on the Nx 
River in Virginia. (ENR., April 
1933, p. 446). 

Because of the importance of the ca 
as determining the right of the Fede: 
Power Commission to take jurisdicti: 
over hydro-electric plants built abo 
the navigable reaches of rivers, it is e€ 
pected that the case ultimately will go t 
the United States Supreme Court. T! 
company, with the support of the Sta: 
of Virginia, claims that because the N« 
River is not actually navigable, it is ni 
required to seek a federal license wit) 
all the commitments that go with such 2 
license. The power commission, on t! 
other hand, claims that as the Ne 
River is a major tributary of tl 
Kanawha River, a navigable stream, th 
construction of power plants upon 
comes within the jurisdiction of the 


commission. 

ose 
Mead Intervenes in Controversy 
Over North Platte River Water 


In an effort to bring about an agree- 
ment in the long controversy between 
the states of Wyoming, Nebraska an 
Colorado over the diversion of water 
from the North Platte River, Elwood 
Mead, U. S. Commissioner of Reclama 
tion, has written to Governor Johnson, 
of Colorado, urging Colorado to accept 
the plan for diverting 30,000 acre-tt 
from the North Platte into the Poudre 
valley. Construction of the Casper- 
Alcova irrigation project in Wyoming 
hangs on settlement of the water con- 
troversy. Wyoming proposes to build a 
large reservoir to impound the flood 
waters of the North Platte River, a 
reservoir larger than is required for the 
63,000 acres in the irrigation project, 
and has proposed to the other two state; 
that they agree to a diversion from thx 
North Platte River into the Poudre val- 
ley the entire amount of the surplus 
storage, estimated at about 30,000 acre- 
ft. a year, without charge to either state, 
making this water available for use in 
Nebraska as an equivalent for the diver- 
sion by Colorado of 30,000 acre-ft. 
Colorado has not agreed to the plan. 


sail sisi 
Bids on Hoover Dam Cement 


The 
the Riverside Cement Co., the Monolith 
Portland Cement Co., and the South 
western Portland Cement Co., jointly have 
submitted a bid of $1.55 a barrel for 400.- 
000 barrels of cement, to be used in the 
Hoover dam. The Union Portland Cement 
Co. of Denver, bid on only 50,000 barrels 
and its price was $1.39 a barrel. The 
cement is to be made to specifications de 
veloped by the U. S. Bureau of Reclama 
tion to minimize the effect of heat generate: 
during settinz. 


California Portland Cement Co., 
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Major Somervell Goes to Turkey 


Major Brehon B. Somervell, district 
engineer, U. S. Engineer Corps., at 
Memphis, Tenn., has been given a leave 
ef absence from the army and has left 
for Turkey where he will act as assistant 
to Walker D. Hines in an economic sur- 
yey of that country. 

Major E. C. Kelton will have charge 


of the Memphis district office during 
Major Somervell’s absence. 
ae Se 


Large Street-Widening Scheme 
Approved for Mexico City 


Widening of San Juan de Letran Street, 
an important thoroughfare of Mexico City, 
to 35 meters, has been approved by the 
municipal government of the federal dis- 
trict. The street has long been badly 
congested. Widening will cost about 3 
million pesos, exclusive of damages to 
buildings and the cost of reconstruction, 
which is estimated at 12 million pesos. In- 
cluded in the work is the purchase of the 
Guardiola Palace, a structure built more 
than two centuries ago, and its demolition 
to provide site for a public park. 


sin pea 


New Water Supply Planned 
for City of River Rouge, Mich. 


The city of River Rouge, Mich., acting 
in conjunction with the Michigan Com- 
mittee for Trade Recovery, has filed ap- 
plication for a Reconstruction Finance 
Corporation loan of $380,000 to finance 
construction of an independent water works 
system to furnish the city’s water, now 
purchased from the Detroit department of 
water supply. 

The proposed plan provides for filtering 
water drawn from the Detroit River and 
pumping it through new supply mains to 
the existing distribution system. The total 
project, estimated to cost $380,000 and 
planned as a self-liquidating project to 
lower the cost of water to consumers and 
as an unemployment relief measure, pro- 
vides for taking the supply through a sub- 
merged intake crib in 40 ft. of water and 
through 1,600 ft. of 20-in. cast iron intake 
line to a city-owned site of 43 acres at the 
foot of Coolidge Highw: y and the Detroit 
River. The filtration plant will be of 
the rapid sand filter type with a daily 
capacity of 4,000,000 gallons. An under- 
ground clear water storage reservoir of 
reinforced concrete having a nominal ca- 
pacity of 1,000,000 gal. a structural steel 
frame building 75x100 ft. in plan and esti- 
mated to cost $37,000 to house the filters, 
pumps and mixing chamber and _ nine 
motor-driven centrifugal pumps with 
capacities from 700 to 4800 g.p.m. are 
included in the work. 

Preparation of the site will include con- 
struction of a reinforced concrete sea wall 
825 ft. long supported on timber piles and 
sheeting, and placing of 60,000 cu.yd. 
of earth fill. The connecting water supply 
line will require 6,000 ft. of 20-in. and 
1,500 ft. of 12-in. cast iron pipe. 

Plans and estimates were prepared by 
the city engineers of River Rouge, Mason 
.. Brown and Son, Detroit. Plans for 
the system have been approved by the 
Michigan department of health. 
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Welding Society 
Holds Meeting 
in New York City 


EETING in New York on April 27 

and 28 in its fourteenth annual con- 
vention, the American Welding Society 
adopted a new welding-wire specification, 
departed from precedent in devoting one 
session to general economic and business 
conditions, at which the speakers were 
Charles F. Abbott, executive director, 
American Institute of Steel Construction, 
and Willard Chevalier, publishing director, 
Engineering News-Record, listened to a 
lecture by F. P. McKibben on structural 
welding, conferred the Samuel Wylie Mil- 
ler medal for meritorious accomplishment 
on H. H. Moss, of the Linde Air Products 
Co., well known for his work on structural 
welding with oxy-acetylene, and re-elected 
Mr. McKibben president and J. J. Crowe 
first vice-president. The attendance was 
small, 


Welding-wire specification 


The welding wire or “filler metal” specifi- 
cation was probably the most important 
accomplishment to come out of the meeting. 
It will be available in printed form within 
a month or two. The specification differs 
from the existing specification in that it is 
based on the performance and results to be 
obtained from the filler metal rather than 
upon the chemical composition and physical 
properties of the wires themselves. A ten- 
sile test is required in which the weld must 
show a strength from 85 to 100 per cent 
of the base metal, depending upon the filler 
metal used. In a free-bend test the per 
cent elongation is required to be 7 per cent 
for minimum-grade filler metal and up to 
30 per cent for the highest grade. <A nick 
break test is also required for some of the 
filler metal types. No differentiation is 
made between wire for gas welding and 
electrodes for arc welding. The specifica- 
tion has been made necessary for a variety 
of reasons, the most important of which is 
the rapid development of patented coated 
and covered electrodes which could not be 
specified by composition because they vary 
so widely. 


Development of new fields 


Mr. Abbott devoted his address to a dis- 
cussion of the importance of the trade as- 
sociation in business revival. He urged an 
appreciation of the importance of coopera- 
tion through the trade association which is 
the only contact that an industry has with 
the government and the public. He pleaded 
for adequate prices and against the practice 
of price cutting below cost. Too many 
executives, he said, are production minded 
in spite of the lessons taught by the depres- 
sion concerning over-capacity. Conse- 
quently they still are willing to spend 
a great deal of money in plant extensions 
but very little in market development which 
is the more important. 

Mr. Chevalier’s address was on the sub- 
ject of welding as a factor in industrial 
revival. Welding’s relaticn to business re- 
vival, he said, may be summed up in three 
words—adaptability, novelty and economy. 
Much of the excess plant capacity referred 
to by Mr. Abbott has been caused by the 
inflexibility of industry. Huge plant in- 
vestments are made which are good only 
for a certain product and a certain method 
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of manufacture. Therefore when new pri 

cesses are developed new plants must be 
built to accommodate them. The result 
has been a ruinous excess capacity whereas 
with some flexibility of operation, the exist 
ing plants would have been able to change 
over to accommodate the new processes in- 
stead of forcing them to build competing 
plants. Welding has the characteristics 
of flexibility and adaptability that have 
been needed and that should be utilized in 
combating this evil. 


An aid to revival 

Welding may contribute to a revival in 
both consumer and producer goods, said 
Mr. Chevalier. The large deferred d 
mand in consumer goods will be met by 
those products which are cheap or new 
Welding has demonstrated its economy of 
metal in many applications, thus contribut- 
ing to low cost, and the new forms of 
products it makes possible assure a novelty 
that will appeal to buyers. With respect 
to producer goods, the manufacturer, if 
he hopes to sell in the new business re- 
vival, must obsolete the existing equipment 
in his customers’ hands by new products 
that are plainly superior. In doing this, 
too, he should be careful not to standardize 
too quickly, but to keep his plant and his 
product flexible so that his investment may 
not again become frozen and unprofitable. 
Too many industrialists, in Mr. Chevalier’s 
opinion, still think of welding as a repair 
method, useful for making old equipment 
usable. This attitude must be changed so 
that welding will be looked upon as a 
creative process, if welding is to take a 
prominent part in business revival. 


Welding practice 

Mr. McKibben’s lecture covered many 
phases of structural welding procedure and 
practice. Sections of it were devoted to 
typical structural details, methods of 
strengthening bridges by welding, to new 
steel bridge floors, to methods of estimating 
welding, and to the importance of theory 
and methods of stress analysis. Mr. Mc- 
Kibben urged that the welding profession 
should take the initiative in licensing or 
controlling welders, pointing out that there 
are in existence several legislative pro- 
posals to license welders, and that such 
restrictions as they would set up are not 
in the public interest and would increase 
costs. Welding safety, which is what th« 
legislatures have a right to be interested 
in, should be made the responsibility of 
the welding contractor who is in the best 
position to control his welders. 

At the present time, according to Mr. 
McKibben’s compilations there are 126 
cities which permit welding of steel building 
frames, New Orleans with a population of 
456,000 being the largest, although Cincin- 
nati, the last to be included on the list, is 
of practically the same size. In addition 
to these cities, special permits have been 
issued in Boston, Los Angeles and San 
Francisco for welded buildings. Welding 
is permitted by the proposed new building 
codes for New York and Chicago. Mr. 
McKibben pointed out that there was no 
reason for codes to go into detail wher 
welding was included. It is necessary 
merely to provide that welding be per- 
mitted in accordance with the American 
Welding Society code. 

In addition to the voluminous data con- 
tained in the paper, Mr. McKibben empha- 
sized three important points. In the first 
place both bare and covered electrodes are 
suitable for structural welding. This has 
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not always been the case inasmuch as the 
covered wires could not stand rough field 
handling. These difficulties have now been 
overcome and covered wire may often prove 
the more economical. It produces welds 
of greater strength and ductility than those 
made with bare wire and, although it costs 
more, its use may effect a net saving be- 
cause of the increased welding speed per- 
mitted. Mr. McKibben expressed interest 
in obtaining information with regard to 
the strength of resistance or pressure welds 
in shear. Most resistance welds are stressed 
most highly in shear and yet there seems 
to be very little data available. 

It was stated in discussion that resistance 
welding equipment is available for welding 
two plates up to 4 in. in diameter. Resis- 
tance welding offers many possibilities but 
the equipment is expensive and heavy and 
probably not suitable for field work. The 
final point made by Mr. McKibben was 
that the qualification tests be simplified or 
reduced to two in number, namely, the 
wedge test and the tension test with an 
end-fillet specimen. 
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Contractor Wins Test Case 
in Arkansas Highway Suit 


The supreme court of Arkansas, in a 
decision rendered April 24 in a case brought 
to test the validity of contracts awarded 
by the highway department on a non-com- 
petitive basis, held that the contractor is 
entitled to payment for the fair value of 
the work performed under the contract 
awarded by the former state highway com- 
mission. The judgment was in favor of 
W. W. Keaton for $6,722, and is one of 
a number of cases growing out of the 
state’s refusal to pay upon contracts 
awarded on a non-competitive basis. In 
its decision the court said, “We conclude 
that a benefit having been received, which 
cannot be returned, which was derived 
from an agreement between parties having 
power to make it, which was neither illegal 


nor immoral nor in violation of public 
policy, but which agreement cannot be 
enforced according to its terms because 


not made in manner and form provided by 
law, a recovery was properly permitted.” 
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Water Bill Delinquents to Work 
on Conneaut Supply System 


Exchange of labor for municipal services 
is to be effected in Conneaut, Ohio, as 
part of the city’s program for laying about 
two miles of 16-in. water mains to con- 
nect the existing distribution system with 
a new filtration plant to be built this 
summer. The labor force will be re- 
cruited from those who are delinquent on 
their water bills, selecting first unemployed 
delinquents who rent their houses, second, 
unemployed delinquents who own their own 
homes, and, third, other delinquents who 
are only working a few days each month. 
Preference is given to those who rent 
their houses on the ground that a landlord 
who furnishes a house should not be taxed 
with the water bill also. The first two 
classes will receive about half of their pay 
in cash, and the other half in credit on 
their bills. The third class will be re- 
quired ‘to apply all their wages to their 
bills. 

The city will purchase the materials re- 
quired for the work. 
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Large Shipbuilding Plant 
Proposed for Pensacola, Fla. 


The Gulf Industries, Inc., has received 
a franchise from the State of Florida for 
the construction of a shipbuilding plant 
and drydock and a steel fabricating plant 
at Pensacola, Fla. 

The project is being promoted by a 
group reported to include L. S. Wilder, 
former president of the New York Ship- 
building Corp.; Harvey Wiley Corbett, 
Harry T. Newcomb, vice-president of the 
D. & H. Railroad Corp., and Frederick H. 
Fay, engineer, Boston. The work is esti- 
mated to cost $30,000,000. An R.F,C, loan 
will be sought. 


SOCIETY CALENDAR 


AMERICAN SOCIETY OF CIVIL 
NEERS, annual convention, 
June 27-30. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Chicago, 
June 26-30. 

AMERICAN 
TION, 
12-16, 

NATIONAL COUNCIL OF STATE 
BOARDS OF ENGINEERING EX- 
AMINERS, annual convention, Chicago, 
June 26-28, 1933. 

SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION, annual 
meeting, Chicago, June 27-30. 


ENGI- 
Chicago, 


WATER WORKS ASSOCIA- 
annual meeting, Chicago, June 


ENGINEERS WEEK, Century of Progress 
Exposition, Chicago, June 25-30. 


THE NEW YORK SOCIETY OF THE 
PANAMA CANAL will hold its 9th an- 
nual banquet at the Hotel Astor, New 
York, during the evening of May 6. 


AMERICAN IRON & STEEL INSTITUTE 
will hold its spring meeting at the Hotel 
Commodore, New York, during the morn- 
ing and afternoon of May 25. The entire 
morning session will be given over to a 
discussion of the economic problems of 
the steel industry. 


SEATTLE SECTION, American Society of 
Civil Engineers, at its meeting on April 
24 was addressed by Homer Hadley on 
the subject of the Long Beach earth- 
quake. 


PACIFIC NORTHWEST SECTION, Ameri- 
can Water Works Association, will hold 
its sixth annual meeting at Bellingham, 
Wash., May 11-13. 

AMERICAN INSTITUTE OF QUANTITY 
SURVEYORS has elected F. F. Dischner, 
Detroit, president, to succeed the late 
Oscar Euphrat. 


jira 
Personal Notes 


Cart Forsseck, formerly Tacoma repre- 
sentative of the Portland Cement Associa- 
tion, has been appointed city engineer to 
succeed C. E. Putnam. 


CorneLius M. Dairy, a member of the 
Missouri Engineering & Contracting Co., 
has been appointed water commissioner of 
St. Louis. Mr. Daily was a division engi- 
neer in the water department for about 12 
years under Edward E. Wall. 


Lixcotn B. CHAmBeERS, _lieutenant- 
colonel, Corps of Engineers, now on duty 
with the 8th Engineers at Fort McIntosh, 
Texas, has been assigned to the engineer- 
ing department of the Panama Canal and 
will go to the Canal Zone about Aug. 1. 


Artuur M. SHAw, consulting engineer, 
Hangchow, China, has completed his en- 
gagements with the Chekiang Provincial 
and the Chinese National Governments 
and is reopening his office in New Orleans, 
for general and consulting service. He 
proposes to specialize in investigations and 





reports for investors and others regardi) 
existing and prospective engineering pr. 
ects in China and Latin America. 


O. F. Goetz, assistant engineer in char 
of traffic, Tennessee Highway Departm: 
has been named chief engineer of the ¢ 
partmnt of succeed T. C. McEwen. \\ 
Goetz is a graduate of the engineeri: » 
school of the University of Tennessee a: | 
took post graduate work at Columbia U: :- 
versity. 


Puitrp Harrincton, principal assistant 
chief engineer, Sanitary District of Ch:- 
cago, has been appointed chief engineer { 
fill the position left vacant by the resign - 
tion of Edward J. Kelly, when the latt-r 
was elected mayor of the City of Chicaco. 
Practically Mr. Harrington’s whole env i- 
neering career has been spent with the 
district as he went with the district f|- 
lowing his graduation from Armour In- 
stitute of Technology in 1906. He is an 
electrical engineer. 


Harry B. Tarsotr, THomas CLARKE and 
JosepH Weaver, American engineers w!)) 
are engaged in the construction of the 
vehicle tunnel under the Scheltz River at 
Antwerp, recently were honored by the 
Belgian Government for their service there. 
Mr. Talbot, construction superintendent, 
was made a knight of the Order of Leo- 
pold II, and Mr. Clarke and Mr. Weaver, 
who are assistant construction superintend- 
ents, received the Order of the Golden 
Palm and the Order of the Crown, re- 
spectively. The tunnel is being built under 
the direction of the engineering firm of 
Parsons, Klapp, Brickerhoff & Douglas, 
and of Ole Singstad, New York. 


ciel imei 


Obituary 


ArTHUR Larrabee, for the past 35 years 
an engineer in the Massachusetts highway 
department, died at his home in Lynn, 
Mass., April 28, at the age of 62. 


Danie. CAMPBELL, for many years an 
engineer and architect in the employ of 
New York City, died there on April 3], 
age 54 years. Since his retirement from 
city service in 1924 he practiced as a civil 
engineer in Flushing, New York. 


D. Franx Lorn, for many years general 
manager of the Woodbury & Leighton 
Construction Co., and a former chairman 
of the National Safety Council, took his 
life at Worcester, Mass., April 27. He 
was prominent in engineering circles and 
had served on the governor’s committec 
on street and highway safety in the Bay 
State." At the time of his death he was 
connected with the Matthew J. Whittall 
Associates, of Worcester. 


Perry Ettis Carnart, retired chief in- 
specting engineer, Illinois Steel Co., died 
April 22 in Chicago. He was born in 
1856 near Albany, N. Y., and was gradu- 
ated from Union College, Schenectady, 
N. Y., in 1881. His early engineering ex 
perience was with the New York Centra! 
and Great Western railroads. He went 
to Chicago 44 years ago as chief inspect 
ing engineer for the Union Steel Work: 
which later became the Federal Stee! 
Works and ultimately the Illinois Stee! 
Company. All of which he served build 


ing up the inspection service from a ont 
man affair to its present elaborate sta! 
from which he retired 10 years ago. 
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Brief News 


DRAINAGE AND LEVEE Districts in Mis- 
souri may pledge their bonds as collateral 
for loans from the R.F.C. under a law 
recently approved by the governor of 
Missouri. 

Att Non-Resment Emp oyees of the 
Missouri State Highway Department are 
being “released.” No formal announce- 
ment of the department's policy has been 
made but it is believed to be the result 
of testimony brought out in a recent in- 
vestigation of the highway department in- 
dicating that a considerable number of 
non-residents were employees of the de- 
partment. 

Water Rates Cannot Be Mape a LIEN 
against property, according to a decision 
of the Illinois State Supreme Court in 
the case of the Rockford Saving & Loan 
Association against the city of Rockford. 
The association came into possession of a 
piece of property against which the city 
had a bill of $14.15 for water. As the 
city refused to turn on water for the new 
tenant until the old bill was settled the 
association paid under protest and took 
the case to court. 

PRINCIPAL AND INTEREST on road bonds 
of counties in New York State for the 
years 1933-34 and up to May, 1935, may 
be paid from the county’s share of the 
motor fuel tax, up to 50 per cent of the 
amount received, under a law recently ap- 
proved by the governor. At the time this 
law was approved the governor vetoed 
another bill authorizing counties to use 
such funds for bond interest payments 
permanently. 

Motor VEHICLE REGISTRATION in the 
United States for 1932 amounted to 24,- 
136,879, a decline of 6.6 per cent of the 
preceding year, according to figures com- 
piled by the U. S. Bureau of Public Roads. 
Gross receipts from registration, permits, 


Contracts and Capital 


CONSTRUCTION 
(Thousands of Dollars) 


Weekly Average 
May, Four 
1932 Weeks 
$6,530 $1,450 
13,160 15,433 


$19,510 $16,883 
7,426 4,675 


$26,936 $21,558 


Week 
Ma 
1933 


$778 
46,380 


"$47,158 
6.937 


$54,095 


Federal 
State an 


overnment.. 
municipal... 


Total public 
Total private 


Week's total 


Cumulative to date 
$398,721 
317,327 
NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 


Weekly Average 
Apr., Four 
1932 Weeks 

$11,500 $1,724 


Apr. 29, 
M1933" 


New capital issues... . $2,795 


Cumulative to date. 
$295,000 


R.F.C. self-liquidating loans 
Approved current week 

Approved to date (including 1932) 
Actual loans made (including 1932) 


—— 
ENR Cost and Volume Index 


E.N.-B. Cost E.N.-R. Volume 


164.39 
160.16 
152.78 
. 156.97 
181.35 1931 (Average) 
1930 (Average). * 202.35 1930 (Average) 
1913 BOE 5 wv ons 100 


etc., amounted to 
funds were allocated as follows: 
highways, $156,000,000; local roads, 
000,000; payment on road bonds, $39,000,- 
000; administration, $17,500,000; miscel- 
laneous, $35,500,000. 

A Sanitary District for 
County, New York, the county 
the city of Syracuse is located, 
created by an act recently 
New York state legislature. The district 
commission is to determine where sewer 
systems and sewage disposal plants are re- 
quired, to fix benefit assessments and 
issue bonds to finance construction which 


$324,273,510. . These 
State 


op 
>/6,- 


Onondaga 
in which 
has been 
passed by the 


are to be supported by 
entire county. Charges for the use of 
sewers and sewer systems constructed by 
the district commission are authorized. 


a tax levy on the 


ADDITIONAL 
derground 


WELLS FoR WATER from un 
in counties of Kings, 
Queens, Nassau and Suffolk on Long 
Island may not be sunk or operated ! 
manufacturing or industrial concerns with 
out the approval of the State 
tion Commission if the amount 
exceeds 100,000 g.p.d.. under an amend 
ment to the conservation law of the 
recently approved by the governor. 


sourees 


\ 


Conserva 
ot water 


state 


Engineering Contracts and Capital 


WARD OF CONTRACTS aggregat- 
ing 37 millions for the construction of 

the San Francisco-Oakland bridge, coupled 
with the letting of three tunnels on the 
Colorado River aqueduct, raised the total of 
contracts reported for the past week to $54,- 
095,000, the highest weekly total reported 
since November, 1931. The three tunnel 
contracts amounted to $7,325,000. A heavy 
week in private contracts also helped the 
week’s totals. This class of work amounted 
to $6,937,000, about 50 per cent greater 
than the average total of private contracts 
for the past few weeks. The strong show- 
ing of private contracts is due to a large 
number of brewery extensions and altera- 
tions. In the public works class, federal 
contracts remained low, amounting to only 
$778,000. The only federal contracts being 
awarded at present are those for which bids 
were called for before the announcement 
was made that no new work would be 
undertaken until a comprehensive public 
works program was adopted. 


10 


Highway 


lettings held to the usual low figure, 
amounting to only $955,000, still feeling the 
effects of an uncertain federal highway aid 
program. Besides the bridge and tunnel 
contracts, another large award was re- 
ported, that for a power line in Ohio and 
Indiana to cost $1,500,000. 

This week's large volume brings the 
average of contracts awarded the last four 
weeks up to $21,558,000. In May of last 
year contracts averaged $26,936,000 per 
week. Cumulative contracts to date this 
year total $317,327,000, as compared with 
$398,721,000 for a similar period last year. 

New productive capital issues sold dur- 
ing the week amounted to $2,795,000, alli 
public of which $1,000,000 was a 
single issue of highway and bridge bonds 
sold by the state of Maine. The R.F.C. 
announced approval of three self-liquidating 
‘oans aggregating $1,376,200. Cumulative 
capital issues sold to date this year are fall- 
ing far behind last year’s total, to $75,781,- 
000 as compared with $295,000,000. 


issues, 


aera oe AWARDED, a AVERAGES 


Millions of Dollars 
ol 


SSS Sy 


SSS 


5 


May 


REPORTED BY E 


0/3!) «693? 933 
‘ 


pAverage, last four weeks 
Current week 


i 


ul 


CUMULATIVE CAPITAL AND 


HEAVY — ne 


cee ‘s 


bas enn 

21933 capital 
. s-=-=-- 
Jan M. 


Millions of Dollars 


June 


ene = CONTRACTS 


ta! fino - 


1932 cops 


July 





Engineering News-Record — May 4,193? 


Business Side of Construction 


April Contracts Gain Over March; 
Materials Prices Rising 


EAVY ENGINEERING CON- 
H STRUCTION contracts reported 

in April (four weeks) totaled $49,- 
393,000 or $12,348,000 per week, as com- 
pared with $11,600,000 per week for March. 
During March contract awards suffered 
from the bank holiday, and the April volume 
was held down by the federal government's 
decree that no new contracts would be 
awarded until a public works program was 
decided upon. This decree likewise affected 
state and municipal awards, especially high- 
way lettings which were postponed pend- 
ing determination of the extent of federal 
aid. The month’s weekly average of con- 
tracts is just about half of the $25,500,000 
average of April, 1932. Cumulative con- 
tracts for the first four months of this 
year total $263,232,000, as compared with 


$371,375,000 for the same period of last 
year. 

Public works contracts for April 
averaged 6.7 millions per week, a slight 
loss from the 6.9 million dollar average 
of March. Federal awards averaged on 
1.7 millions per week, the lowest in -years. 
Highway lettings also fell to a long-time 
low of 2.1 millions weekly. Private awards 
registered a gain from 4.7 millions per 
week in March to 5.7 millions in April. 


Materials prices gain 


The last of the month saw an increase 
in materials prices with lumber leading 
the way. Wholesale prices of lumber in 
New York jumped about $4, though retail 
prices have been slow to react in this 
territory. Increases in lumber prices were 


reported from many other sections o° 
the country. Structural stecl prices he! 
firm, though hot rolled plates and galva 
ized sheets increased $2 per ton 
Pittsburgh. Steel men hesitated to pr 
dict an increase in structural prices, thou: 
some are of the opinion an increased d 
mand will react in an upward moveme: 
of all steel products. Cement prices ha 
been steadily rising for nearly a yea: 
though no marked increases were not 
in April. The general rise in ceme: 
prices is causing consternation in some stat 
legislatures when the highway department 
report comparisons with last year’s pric: 
for the current § year’s requirement 
Missouri, Illinois and Iowa legislatures ar. 
investigating the recent prices as well a 
the uniformity of cement bids being re 
ceived. Illinois rejected two sets of uni 
form bids, averaging $1.62, for the year’ 
supply, and then tried to lease a plant 
and produce its own cement. The cement 
companies stood in line and refused to con 
sider a lease. Last year the state bought 
cement for 94c. 

Clay products is another class of con- 
struction materials that is showing an 1 
turn in prices. Sewer pipe, drain pipe and 
hollow tile all registered gains in prices 
in many distribution centers last month. 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN APRIL, 1933 


Public Works 


Waterworks....... 


Bridges, public................ 
Earthwork and waterways 
Streets and roads. 
Buildings, public 
Unclassified, public 


Total public 
Feceral gov't. (included in above classifications) 


Private 
Bridges, private 
Buildings, industrial 
PR a ae ee 
Unclassified, private 


Total private 


NI 6 inn a ain paris pan khiane oica 
March, 1933 (5 weeks) 

nh; een ee SED Sk 5 b0 a0 on'¥u es 00 6 oules sui ‘ 
Four months, 1933 

Four months, 1932. 


Four Weeks—Thousands of Doilars (000 omitted) 


New Middle Middle West of 


England Atlantic South West Mississippi 


108 532 
271 656 
20 93 

55 0 626 
455 1,392 
168 7 24 4,920 
148 190 


1,225 
203 


‘sue 7 
793 2,798 
315 10,633 
67 142 
1,175 13,650 
2,400 16,747 052 
2,634 23,024 . , 11,265 
8,306 27,103 y , 20,180 
13,577 93,950 ; 38,707 
28,515 131,216 é 66,094 


United States 
Far i -—Four Months— 
West 1933 1932 


4,612 31,099 
358 5,894 
409 10,463 
1 19,931 
752 i 57,641 
789 ; 49,465 
418 j 2,956 22,997 
7,349 26,665 177,449 = 221,533 


+ 6,929 49,114 48,181 


2,981 1,240 
33,779 31,247 
86,806 

30,957 


150,252 
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1,415 

60,203 HA 8,295 
55,614 14,585 
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Materials notes 


Portland Cement—The portland cement 
industry in March produced 3,684,000 bbl., 
shipped 3,510,000 bbl. and had in stock at 
the end of the month 21,298,000 bbl., ac- 
cording to the U. S. Bureau of Mines. 
Production showed a decrease of 24 per 
cent and shipments a decrease of 11.7 per 
cent as compared with March, 1932. Stocks 
are now 22.7 per cent lower than a year 
ago. The ratio of production to capacity 
is rated at 16.1 for March, as compared 
with 13.4 for February and 21.3 for 
March, 1932. 


Stecl—A rise of over 100 per cent in the 
output of steel ingots during the month 
was the brightest spot in the materials 
field. Ingot production was rated at an 
average of 15 per cent of capacity for 
March by the American Iron & Steel In- 
stitute. At the first of April the output 
had fallen to 13 per cent. From then on 
increases were reported every week with 
the month closing at an estimated output 
of 29 per cent of capacity. 


Lumber—Along with an increase in 
prices, the lumber industry enjoyed a con- 
siderable gain in volume of business. New 
orders reported by the National Lumber 


Manufacturers Assn, for the past month 
are as follows, in thousands of board feet: 
week ended April 1, 155,023; April 8, 
137,673; April 15, 124,328; April 22, 135,- 
843. Throughout the month orders and 
shipments were far in excess of produc- 
tion, following the industry’s endeavor to 
reduce stocks on hand. New business is 
heaviest since last fall, and some weeks 
are heavier than any week of 1932. A 
number of logging mills and lumber camps 
have reopened in the Pacific Northwest 
during the past two weeks, putting hun- 
dreds of men to work. 


Labor notes 


Unemployment figures are slowly rising, 
though several localities report a decrease 
in the number out of work. Latest figures 
of the A. F. of L. place the number of 
unemployed in excess of 13 million in 
March, with about 27 per cent of union 
men out of work. Wages in the construc- 
tion industry seem to be moving in two 
directions, skilled wages coming down while 
common wages are going up. In many 
places new agreements between skilled 
trades and employers show a downward 
revision, though usually regarded as 
temporary. On the other hand, states and 


CURRENT BUILDING AND CONSTRUCTION TRADES WAGE RATES PER HOUR 


Hoisting 
Bricklayers Carpenters Engineers 


$0.75@1.12} $0.40@.90 $0.60@1. 25 
.50 90 1.37 
.75@. 87} . 60 .75 
.90@1.30 .60@1.17} 
1.27} 1.02} 
1.37} 1.313 
.90@1.37) .75@1. 124 
.62} .50 
.00@1.12} .75@.87} 
.75@1.50 .55@.80 
1.30 1.00 
. 624 .50 
.90@1.00 .75 
1.00 75 
.50@1.65 1.25@1.40 
.75@1.00 .50@.75 
.60@1.50 .60@1.25 
1.50 1.25 
1.12} .90 1.00 
.75@1.20 .50@.90 1.00 


ae - 60 55 


Cities 
Atlanta 
Baltimore... 
Birmingham 


Cincinnati. . 
Chicago... . 
Cleveland... 


1.07} 
1.31} 


-50 
-75@ .87} 
1.25 
1.00 
oe 
75 
1.00 
1.50@1.65 
-75@1.00 


Denver... .. 
Detroit... .. 
Kansas City 
Los Angeles. 
Minneapolis 
New Orleans 
New York. . 
Philadelphia 
Pittsburgh. . 
St. Louis. . . 
San Francisco 


1.35@1.47 


per Hour 


& 
S 


Wages, Dollars 
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-90@ 1.174 


-90@ 1.125 


-60@1.375 1.00@1. 18% 


Structural 
Iron 
Workers 


$0.60@1.25 
1.25 
ote 

-70@1.075 1.00@1.20 
1.07} 1.20 
1.31} 1.35 

1.00 - 90@ 1.06} 
-50 

-75@ . 87} 
1.25 
1.00 
75 
-90 
1.25 
1.65 

-75@1.00 

-60@ 1.37} 
1.47 
1.20 
1.10 


Pile 
Drivers 


Masons’ 
Laborers 


$0.25 
-40 
sae 
-45@.70 


Common 
Laborers 


$0.20@.25 
.30 
- 20@. 30 
.35@.70 
.40@.45 
- 825 
.30@.72 
-25@.35 
-314@.50 
.30@. 
.60 
.35@. 
.40@. 
-15@. 
.50@. 
.15@. 
-40@. 
-35@. 
-65 
-40@.50 


-25@.30 


883 


1.50 
-60@.75 


-813@1.00 
-20@ .35 
-50 
1.00 
.75 
- 66 


1.25 
1.00 


municipalities are coming to the rescue of 
distressed common labor and are stipulat 
ing wages to be paid, at least on public 
construction, above the miserable rates 
which unemployed are willing to take. 

Kansas City—All building trades scales 
have been revised downward with cuts 
ranging as high at 50c. per hour in the 
case of electricians, who will get $1 under 
the new scales. Building laborers took a 
10c. cut to 60c. per hour. Other 
average 12}c. 


cuts 


Massachusetts—Highway contractors in 
March employed 1,488 men, a decrease of 
192 from the February total. The weekly 
wage per man during March averaged 
$25.48, or 59.5c. per hour. In February 
highway workers averaged $23.59 per week, 
or 56.8c. per hour worked. 

St. Louis—Important contractors of the 
city are continuing to pay union building 
trades workers wages provided for under 
an agreement which expired April 15. The 
local contractors’ association announced 
that no new agreement would be entered 
into and that after April 15 its members 
were free to set their own scales. 

Washington—A reduction of $3 per day 
to $8 has been agreed to by master carpen 
ters. The new agreement runs for 
year, 


one 


——— 


ENR Cost and Volume Index 


The rising trend of construction ma- 
terials prices, especially lumber, and a 
slight increase in common labor rates were 
sharply reflected in the ENR Construction 
Cost Index, which rose from 160.16 in 
April to 164.39 for May, the highest since 
December, 1931. The Index has increased 
almost six points since March. The trend 
of the Index has been distinctly upward 
since last June, when a 16-year low point 
of 152.20 was reached. The ENR Volume 
Index for April showed a slight increase, 
standing at 65 as compared with the 
previous month’s low value of 62. 


E.N.-R. Cost E.N.-B. Volume 
May, 1933........ April, 1933. _... 
April, 1933 March, 1933 
May, 1932 April, 1932 
1932 (Average)... 1932 (Average)... 
1931 (Average)... 181.35 1931 (Average) 
1930 (Average)... 202.35 1930 (Average) 
1913 Average........ 100 
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156.97 
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Current Prices of Construction Materials 


Building Materials 





PORTLAND CEMENT — Prices are for carload lots. 
cloth bags add 40c. per bbl.; 
following net prions: 


For cement in returnable 
in non-returnable paper bags add 15c. per bbl., to 


F.o.b. Delivered ; F.o.b. Delivered 

Bie $2.35 $2.85 Kansas City..... $1.75 $1.85 
Baltimore. . gee 2.03 aoe Soa. nese 2. S > 35 
Birmingham..... 2.00 2.10 oat eer 1.70 . 
Boston......... 1.92 2.12 New Orleans.... 1.90 2.20 
Chicago........ 1.60 1.95 New York...... 1.88 2. 20 
Cincinnati...... 2.31 2.46 Philadelphia..... 1.94 2.04 
Cleveland...... 1.77 2.00 Pittsburgh. ..... 1.87 1.97 
POO ides 0x 2.30 2.45 i. . css 2 toe 2.15 
ERORUUE. 5 54450 aa 3.20 San Francisco... 2.05 2 
Ras 3st oe 2.05 Seattle... . x aoe 2.70 


Current mill-prices per barrel to dealers, for carloads of 132 barrels or over, 
without including charge for four bags, f.o.b. Pag charges same as in preceding 














table: 

Re A. «cas 508 6 59 wae $1.40 OS® S| SFA mmenary * $1.45 
Luffington, Ind.............. 1.35 NOSTOEK, VG... 620 .cccoe 1.61 
Dallas, Tex. (Inc. 5c. tax) 1.80 Northampton, Pa........ 1.40 
Hannibal, Mo....... 1.35 North Birmingham, Ala 1.60 
Hudson, N. Y.. 1.50 Richard City, Tenn.. 1.70 
Independence, 1.45 Saginaw, Mich. . 1,35 
Ironton, Ohio 1.35 Steelton, Minn. 1.55 
Iola, Kan... 1.45 Universal, Pa... 1.40 
Ra TI, Tilia ics cae own eve eda 1.35 Wace, Tet... ....-: 1.75 
Rls GAG 6 cis ss Seaus secon 1,35 Wyandotte, Mich............ 1. 


SAND AND GRAVEL — Per ton, carload lots, gravel, size 3-in.: 





-————Gravel——. Sand——— 
F.o.b. Delivered F.o.b. Delivered 
NG. Ss BN ceo Wiaeuedakene sda $1.95 $2.75 $1.50 $2.50 
OR. «csc used cas vee eee eeens shes Zee es 2.08 
Birmingham, per cu.yd............. bron 3.00 a 2.40 
eS ae a rn 1.40 1.65 90 1.15 
Chicago, per cu. WE ciwrenveskeaeees ry 2.25 sat 2.23 
oe | ee ee 1.20 1.65 Re 1.40 
CINE a5 6'6 4 4.& ss w'e-0 Re eeee EEA aes 2.00 1.40 2.00 
SP CUE OR I, 6 otccccsvesesas ss 1.40 2.40 1.65 2.40 
tS eee ee 1.75 1.85 1.15 1.20 
ae ee ee ee .50 1.45 .72 1.50 
Kansas City (at plant) as dh Oe eee .65 oe . 50 ae 
CNS Sos os 5K4 dy eee peteeds 1.45 1.60 1.00 1.10 
NN ERE er ee ee ; 1.60 nee 75 
New Orleans. adie es kan Baca AS 1.40 2. 40* 1.20 2.00* 
ee a ee eee 1.60 §.25 1.00 2.00 
PN 50s Whee aha ens eemea ; 1.66 oes 1.38 
I a ri rin ba sik ty al ie fe al hada 1.20 eee 1.40 
pCR un i sch Seth hakaes watts . 80 1.40 .80 1.25 
IS, 0 0 6.5. a0 Gk eon Stoo 1.65 e's 1.65 ia 
re eee 1.75 a 
*Cu.yd. 
CRUSHED STONE — Per ton, size 14-in., carload lots, limestone: 
T.o.b. Delivered 
DON 55 ood chb'ecsecda beats tlbn ews ne eleese weeen $1.95 $2.75 
SNL 65 6d eRe RRS SSDP OES Carte RSE eee eared coke 2.60 
I Sisv inns (ce cbbed Qaewne teed dneCnnseneeerowe .80 1.05 
RS oda Sy ca oi cic cals aurea adh ais Sib un kck caw see 1.40 1.65 
Chicago, per cu. i ROPER os bint sch desea cad deve bed =e 2.25 
CIE hse Bia F350 is ween co sce WOR SNS aU ene omeaaa te 1.65 1.85 
RO, caked pebbe ess in Os ca seach seus es bias Geen pias 2.00 
SOO DPM POON ibn ari cnc dedsctkah aan bodes 1.65 3.00 
Denver, granite, per cu.yd., 2,700Ib..................220-- soma 2.50 
Cnn i ob vaG ober 6 tek Bead dnp aedneunks widseden te ck ive 
Kansas City (at plant). iki schawemd eens 4aica came 1.00 Stats 
Los Angeles. Sis SiR eae HS detasig ater Wee doe ouee a 1.45 1.60 
NN 65. 93:5 ors cece ash dea an eh bensis escaeeven ae 1.60 
New York, per cu.yd., 2,800@3,000Ib..............-ceeeee 1.65 3.25 
PR ois. cGcchadae cc¥e tun Kees aaeal hee caweeraiotsn ee 2.00 
OI SS sc ten er ee ae a eee os 2.25 
RN Ste sg ca ce bea beh Aba sb SC RRS oe od cee 1.35 1.65 
San Francisco, trap rock............ i. Swticenedoeaeesains wets 1.65 
Seattle, per cu.yd., 3,000 Ib... sie:’shik BG 0 in. hls ose are amet 1.10 sacs 
CRUSHED SLAG—Prices for carloads, per net ton, at plant: Slag 
14-In. 3-In. Roofing Sand 
NL, 5 ob Gis china sess wee -. . oo $1.15 $2.05 $0.55 
Buffalo... Ss dalulie aa RMON aspen aacatei ea 1.35 1.35 1.85 1.25 
RIND 6.04.0. veaeadnwenstsacware 1.70 1.70 ; 1.90 
Toledo bistantaene ke ach enon 1.20 1.20 1.20 1.10 
Western Penneylvania kataeeu eee kus 1.25 1.25 2.00 1.25 
OU. i kiscce Sic wo oes'as 1.10 1.20 2.00 es 


CONCRETE BLOCKS—Standard, 8x8x16-in., hollow, delivered to job, each: 


Baltimore (8x 12x 12) ica $0.20 Kansas City......... $0.18 
Birmingham (5x8x12)...... .084 Los Angeles......... Seep 
ee ee .14 Minneapolis.......... 10 
Brooklyn and Queens...... .09 IIS (its oS ams a 
7 EG ea roe .175 New Orleans......... .16 
CRG n.d vice vetawr wens . 165 Philadelphia.......... 15 
ee EE ae eB Pittsburgh........... 18 
iis sed cewrvbsiacos .09 OE. IAB oo vis wewwes 14 


READY MIXED CONCRETE—Per cu.yd., |:2:4, delivered 50 cu.yd. or more: 


I sk cae 64% bus tae $7.75 OR IE, ini oka waveuee $5.40 
Birmingham. . 5.00 Minneapolis.............. 6.00 
_ ER en 6.00 New Orleans......... 6.05 
ee eee ee 6.50 New York (Manhattan). 8.50 
eS Re ere 5.95 Philadelphia 5.98 
RN Sine at gs ie 7.00 a ER Seed oe 6.05 
SNE BUM SD es. v0 vk sce bane 4.75 ONE SPP 6.80 
Kansas City . 7.50 | rer ee 5.35 


HOLLOW TILE—Building tile per block, delivered to contractors in lots 
2,000 pieces or over: eettet2 
x 





6xt2x12 8xi2x12 «= 10x12x12 = 12x12: 
Sb ss isiegedcae $0.09 $0.11 $0. 13 $0.20 $0.25 
Baltimore........... -10 .14 22 .30 
Birmingham......... 089 -122 167 219 sa 
ton . .0775 . 1065 1453 1799 . 208 
Chicago...... @eeras 0484 . 063 09 1179 .es 
Cincinnati... ......0. GEE sc Gude! >t waked 165 ce 
Cleveland........... . 048 066 09 117 aus 
vawh tnedwneuee Sou © seteee ei «117 ee 
RIES. bsha hatin mans .085 . 135 -175 .19 .25 
TNE. ohhh co sees . 0505 . 065 . 0947 ~ 1175 . 134 
Kansas City......... . 0735 .092 15 .1777 . 207. 
Los Angeles.......... 09425 . 134 88 . 2325 311 
Minneapolis ........ - 0692 0988 1372 . 1447 20 
New ee nS. oh > wees ogee oan 
MTR ONE. Sackecces 075 1164 Ce 6 eee 
PM Cate se. So Nekee > a veuteks~ sinaee 2388* 295." 
Philadelphia......... -065 093 .14 175 19 
Pittsburgh...... cen s . 0435 065 . 088 . 1165 . 12¢ 
i SME ac a dcss .058 . 082 .142 . 155 19 
San Francisco........ 0765 . 105 SP theca el sicees 
NPE AS aS .085 ~ 15 cs \~i he EE vanes 
*At plant. (Load- bearing tile). 
BRICK — Prices per thousand in carload lots, as follows: 
‘ommon———_ Paving 
Backing F.o.b 
F.o.b. Delivered 3x 84x 4- 
INL Sv aid itn Chee a Capen hand ood pene $8.50 $14.00 $32.00 
SOR. wed ic ddb Sits s bode bw aeetes vadda eke 13.00 43.004 
DNs} ween wkd sd sa wears 10.00 12.50 25. 0( 
in ddib oy sor casaheoe eC eek abeeebetes 11.50 13.00 35.0) 
RIB Lia. CN S's Critevite awa daveswedesadseeon s eeers 9.00 32. 0 
CR bis Vihutekcose-pdchpeh sl aenede shen 13.50 16.00 36.50 
NE i565 win wie ik vase eaa i Rapa 12.00 14.00 33. 01 
BE Once oe ke hacer uicece sb opKaedaaeres 8.50 10.00 25. 00+ 
NOs ocd R aides hbles Laie dees na ee’ wage. p53 40.00 
Rs cSatececeectaren ens pepe eawderae: Kaeoue 11.50 35.25 
EU isc hs oss hen ver ote aneetethle skeet 14.00 35.00 
DMCS Stags .)scascakeb cot eeeneese s ae Reece Tah 
NS Bea. eae eee etalk ue ce 7.50 : 
EES 2a a dea po cwh bats de tametande ee Poe = ocaes : 
PS on oes bu ep Ca bk eb bkkawe ees 11.00 14.00 40.00 
SERRE OSES SE a papaaae ge y ipr a eee SCR 9.50 12.50 45.00 
Ps oi ete S003. Cec d CK SE HRMS Ane 13.00 40.00 
POE ncn ly obi oo bb Acco ansmme cee 11.00 13.00 35.00 
CON nics pas eNnw bs wks sae bE OURO ASeie VaR eSS 11.00 32.507 
 . SikPecae caus basta ccdews Shas. peeme 14.00 45.00* 
iss vetdi vata cous curkta ca tbie 12.00 14.00 ile as 


*2ix8}x4 in. +34x8}x4 in. 


LIME — Prices of hydrated, per ton, in paper; lump, per 180-Ib. bbl., net: 











Hydrated — 
Finishing Common Lum 

F.o.b. Delivered F.o.b. Delivered F.o.b. Deliv ered 
DR Se S:ccakicen $13.50 $18.00 $11.50 2 patie $2.50 
I ha awk! ae ee! bres 3.00 - 
Birmingham......... ik Rae cae >see &. 
OS Se ae 12.50 15.00 11.50 14.00 2.75* 
CR. oh velaviee sss tknnes me >< Sicha 14.00 2.75 
RR isc o.k ue a 10.00 11.00 8.65 9.65 a 
Clevéland........... 10.50 14.00 8.50 12.00 2.50 
EMR cecieeseuesen nceieh et ae ae 2.25 
nods bk gip'd's no. saute DE. xewns 22.00 2.85% 
PR cess wae 9.25 4.00 7.25 12.00 a 
Kansas City......... Spee | Tee eae. .50t 2.75 
Los Angeles.......... 24.00 26.00 17.00 18.00 2.00 
eS ee ee Bts0e  YHwakes 19.00 1.70 
I so ck canes s. Teed tame 12.00 13.00 a 
New Orleans......... 13.50 21.00 11.00 14.00 1.95 
SE BI of og. 5s 0 10.70 14.50 9.45 13.00 3.15% 
Philadelphia......... 11.50 15.39 9.90 13.49 1.18 
i. 10.70 12.20 9.95 11.45 3:35 
DE Mak face os ee: tk eee a . 40t 2.75 
San Francisco........ 19.00 ie TRGE  KicGs 
ek Le «eee NS cs ee 24.00 2.80 

*Per 280-Ib. bbl. (net.) tPer sack. 





LIMESTONE— Mill blocks, ~ b. siding, per cu 
New York:* Rustic buff, $1.3 
Selected gray, $1.58; Selected buff, $1.68; Variegated 
Boston: Rustic buff, $1.47; Standard, $1. 57; Selected buff, $1.67. 
Pittsburgh: Rustic buff, $i. 14; Standard, $i. 24 at quarry; Selected buff, $1.34 
Philadelphia: Sel. buff, Af 59; Sel. gray, $1. 49; Standard, $1.49; Standard gray 
$1.39; Rustic buff, $1.3 
Atianta: Standard ‘$1. 6. 
*F.o.b. Bedford, freight allowed to N. Y. 


SLATE—Roofing, f.o.b. quarry, Bangor, Pa., net, per square; 





BO PUES Cio 0 5 vos obec ccagke ties} at baeeaebh aus a tene mee $8. 25@ $9.50 
ON RE ere Sr try ret ey ee 6.75@ 7.5 
Medium Bec csivn-s. Uitace eben At S oees Ck weeks ke oes 2a wane 7.25@ 8.0 


Road and Paving Materials 
PAVING STONE — Granite, lots of 50,000 blocks, 4x8x4-in., dressed, f.o.b. cit 


RN 56525665 R ES Se CORSE CSTE RCo a FART SS $3.00 per sq.y 
DOGS ccc ans bess svt beeaws ced bhetssedegh ace canes 42.00 per M. 
Pees TIARO ROO). . 5 i000 6k Sh cae sce ben ess sset 76.25 per M. 
ESE Pee ee epee per oy ie Te ee 80.00 per M. 
CRURO DIR dicicccccsVaseweevuss ta ¥ieakescianaaeeeeees 3.80 per sq.) 
CRONE cS oFau\ngan ann caw buns hs. ba camnee aun bares vd oem 110.00 per M. 
CNN. oo nb ccidd ear vase ican ds Seer ede sheveceeiere 95.00 per M. 
DME sinc Koss se sc goede dsb + ches wees Cakanee ese eae awe 25.00 per M. 
SO, Sib 5. sive bkcnstccksnsnehdbdebavekenaenwowena 2.80 per eq.y 
EI i sc vn kd sks esp SaQeaebRiowvchaseheasnee 2.75 per sq.s 
Peeemaetet: 65 SE... det vevtss ctapeunnewesoeeceeasbes 2.80 per sa.v 
a is sins a cas Kwek Ke decides caw bk Rho ébieadbenes coke 104.75 per M. 
os db nici 6n0ke cohaseekheeeneenaes sve 2.80 per sq.y 
WOE a, Ras hs eS a ies de WA s oad SEtgeeKesRRCCEN «+» $35.00 per M. 
Pens GRU onc ss és doa 6os9 teeeasceee shade eens 115.00 per M. 
IN a od ig ba 6 Side S van ee bahighiokeehe erase Cuaken 115.00 per M. 
es MANE, WU ook Ce Rai cae pe dake oe UTA eee ree 2.80 per sq.y 


8; Standard gray, Si. a: Syentent buff, $1.5°; 
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Road and Paving Materials—Continued 












WOOD-BLOCK PAVING — Prices f.o.b., in carload lots: 


































Size of Block Treatment Per Sq. Yd. 
DU EE Uh bea dbo oiccccooses 34 16 $2.25 
PR aventbCawe cncesecee.cecee 3 ¢ - a 
Gk o 0. bc-cu.0 an ccccccescscee 4 . 
: MOMMA... <2..2..0022000002- 34 16 2.50 
bc EAN so dw usen.s ues 24 8 1.65 
risk ebavevsetcccnceceee 3h 16 2.63 
ns 4 vn os 06604042 scK eee 34 14 1.90 
* ee eee ane stare cigs eo 6 ee 34 16 2.02 
: Mig oc ss ook ohne oceeee 34 16 2.00 
3 CURBING—Per lin.ft., ae 16 in., straight, rough, f.o.b., in carload lots: 
Ry $0. 41 Kansas City. . arated . 0.60 
NS .50 New York. .65 
% . 60 Philadelphia (6x20 dressed). 1. 40 
. 60 aa 80 
45 St. Louis Se crete Siieeta tae : -70 
ASPHALT—Paving asphalt, f.o.b., perton. Packages are 350-Ib. bbl. or 425-Ib. 
drums, in carload lots: Tank-cgr 
Packages or -boat 
a Be Rooks 6.0 se pbukad hess eceubdene cee 21.60 17.40 
be DE «COS 6-0-0604 o 00a oc kbekb pwd s ue ceWnteuwesce 19.00 15.00 
4 I 5 Seah ais 6 60550 0c UNE 60 00 0's CRESS pe 11.00 
5 te ILA oirs.cd sus v VES Sdn ee be sa 20.00 16.00 
eh Silk iss ow 4-46 cL 0eb 0s « 0.0 22.50 15.50 
Cincinnati (f.o.b wemnety, bwaeees chances 18.00 14.00 
18.00 14.00 
eres ieece Se 27.00 


Current Prices of Construction Materials 





TRIANGLE MESH—Continued 


Style Size, Weight in Pounds Pittsburgh Chicago 
Number In. Per 100 Sq.Ft. Mill District Mill 
072P 4x8 31 1.14 1.17 
097P 4x8 40 1.48 1.51 
049R 4x8 24 91 93 
067R 4x8 31 1.14 1.17 
089R 4x8 40 1 48 I. | 





WIRE ROPE— Discounts from manufacturers’ list prices on regular eden of 
bright and galvanized, Eastern Territory, New York, and East of Missouri River: 
Base 
Cast steel round strand rope.... 25 9 
Galvanized iron rigging and guy rope (add GON se cant cake 4% 
Galvanized steel rigging and guy rope 124% 
Plow steel round strand rope.... 40 op 
“Special Steel’ and extra strong cast steel, round strand rope. 324% 
Discount 5 points less than discount for Eastern territory: California, Colorado, 
Kansas, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, 
Texas, Washington and Wyoming. Discount 10 points less than discount for 
Eastern territory: Arizona, Idaho, Montana and Utah 


EXPANDED METAL LATH—Per 100 sq yd., 
2.2 lb. per sq.yd., standard- — diamond lath: 





painted, f.o.b., 


in carload lots 


I ao o2 taiwan 0d dees 50 Los Angeles $17.00 
SE 17.00 Montreal (2.5 1b.) ... 24.00 
Es ocics wx ocean adeese 15.00 New Orleans......... . 20.00 
Cr aceSc gh ewcbene te 10.60 a) a 13.50 
RS ra cis caeeheenens 11.00 Philadelphia........... 13.50 
RR a aS 16.00 i eee 13.50 
Detroit Dcduannawedhecieas: : Vara EM oa vneane cu wc 19. 00* 
ee . 17.00* San Francisco............ 17.00* 
*Delivered. Seattle..... ee ee 



























; Detroit. . 16.80 12. 43 
: Kansas City’ (f. ID os rk o's cos at canes ; 17.00 12.00 
ES tae Aaa. i ietha ake bs 44k 6460.9 'e 0.06 ‘ 18.50 12.50 
Ps Maurer, N. J. (Bermudez).. Sik dees 26.00 
Es Maurer, Pe Seo Lah, 2. eb wh éwaeece — 6 aares 22.00 
Minneapolis (f.o.b. Twin Citi 23.30 18. 30 
ey Montreal (f.o.b. factory). . 18.66 13.00 
H New Orleans. 17.00 13.00 
New Yor 19.00 15.00 
4 Philadelphia 17.00 11.00 
is ittsb 25.00 16.00 
& ee SSE 21.70 17.70 
i San Francisco (f 16.00 10.00 
FS Se oss oboe 5 kwae'es Reo . 21.10 16.00 
3 LIQUID ASPHALT — Residual, hot application, f.o.b., in tank cars. 8,000 gal. 
/ minimum, per gal.: 
= eno cceUG bake saben hee bee whe tke seater ecee $0.0689 
i Sie ea Ues io ence eV us ot osdte sy auewse PSH .06 
ri oor, cn gabay db wire tian kc eaee CRORES a6 ne - 06 
ie ee on eee d waren dee aids a eeet aa . 065 
CDs cc kl payee 6 Gauss keedeweandelantibeasesa dh -075 
an tia kbc AMER OEE Cadet os «Meee ReReNaenes .05 
a. Sue wna bail pac Oke kane Vee eREC OES .05 
Pes baat a csiv cnet bea seeds ncpae ted .05 
en eed ce esha pews cecnuebeete .09 
Ne ida ach 6nd te shew reaseyd 6s 6b 0ensi eee kee - 06 
Ces OPEL to. 4 oa hie cragiteeuaniareaweneas -08 
Le eg os ti ae nas > tian mae wiaiammiee .05 
eat Ua haben tage Suh bass eceasaetenacedé .07 










t BN SE EO OLE, PODS LEE TRE TEE EL TEE $0.14 
| be eas cou ieue dn kdeaecbnces ceeeue . 06 
é Los Angeles, applied REE, IE ae ee pe «tS 
a Dee TRGUROE, BODE. 2... eect cc creer cesecvccceccesconccees .14 
; New York, applied Dats. 546d KGy Ase s eos og iC edai dad duneeeene ee 15 
Philadelphia, ap Gs oat Gute lieed GoGcdnnvehe Tene eadeeecnce 15 
; Ooo bec sade ceks Gace int icnceshetseatecdee «#3 
7 Seattle, f.o.b. eeinany De pan TOREe ds cena ed cena Rt Cannes oekars .08 
Iron and Steel 
Pitts- Birming- 
burgh Chicago ham 
STRUCTURAL ee —_ PLATES, 
obhcaera ua. base, carload lots............. $1.60 $1.70 $1.75 
FORCING BARS, } in., 
billet, 100 Ib., ee coded cada C's «bo 1.40 1.65 1.75 
iH per oa ib., carload mae 
ONE WE rks caaes occ hee tans 1.40 1.65 1.70 
Hot-rolled seeped Ieee. 2.00 2.30 2.35 
CUE BUM Mwah 3c avs asthe. 2.65 2.74 12.85 
RIVETS per 100 Ib., } in., structural, carload 
pa Dee nk <a a oee Mun Cie hs tmees 2.25 2.35 2.30 
HEETPILING, per |00 Ib., base, carload lots 1.90 a0 > gene 
WIRE NAI r 100 Ib.. base, carload - 1.85 2.05 2.30 
HEAVY MEL’ G STEEL SCRAP, No. |, 
per gross ton, at consuming point......... 10.25 6.75 












TRIANGLE MESH—Plain, per 100 sq.ft., in carload lots: 














Style Size, Weight in Pounds Pittsburgh Chicag 
Number In. Per 100 Sq.Ft. Mill District Mill 
i 032 4x4 22 $0.85 $0. 86 
049 4x4 28 1.07 1.10 
068 4x4 35 1.30 1.34 
093 4x4 45 1.68 1.72 
126 4x4 57 2.08 2.13 
153 4x4 68 2.47 2.54 
180 4x4 78 2.84 2.92 
245 4x4. 103 3.75 3.84 
287 4x4 119 4.34 4.35 
336 4x4 138 5.03 5.16 
395 4x4 160 5.83 5.98 
036P 4x8 17 . 64 66 
053P a8 24 91 93 














STEEL FREIGHT BATES — Per 100 Ib., effective Dec. 3, 1931, on finished 
steel products in the Pittsburgh District, including plates, structural shapes, 
merchant-steel bars, pipe fittings, plain and galvanized wire nails, rivets, spikes, 















bolts, flat sheets (except planished), chains, etc.; 40,000 lb. per car: 
Atlanta, 36,000 lb. $0.60 Detroit $0. 285 
Baltimore... . .29 Kansas City aa «ae 
Birmingham. . . 60 New Orleans. 36,000 Ib... . 69 
Boston...... é 42 New York, 40,000 Ib i 35 
Buffalo. ... . 255 Pacific Coast, 60,000 Ib... . 1.17% 
Chicago... 36 Philadelphia........ we ame 
Rs ona & cee made . 285 St. Louis.. hea enters wclien .41 
0 PS ee er .205 Be as cdvbntecncnees . 60 
SG a a kei sce Sonn eid 92 * All rail. 
Railway Materials and eisai 
STEEL RAILS — Per gross ton, f.0.b. 
Pitts- Birming- 
burgh ham Chicago 
PE Pe nbs ccacatectiaas $40.00 $40.00 $40.00 
RS 6 och des cenakeieenan 30.00 32.00 30.00 
Ec cn ddcvadaesea anes ae” waits 27.00 
BAILWAY TIES — Prices f.o.b., per tie, for carload lots: 
6 In. x 8 In. 7In. x 9In 
by 8 Ft. by 8} Ft. 
Oak, untreated............. $0.90 
Bost ed gk 008 ve4eene ce Ce ur Un agian 
OROR.. . +00 { Pine, —— ee ar igen = + 
ng-leaf sap pine, untreat 7 8 $1.00 
New York.. e Mixed oak, untreated........... sake 1.00 
| wee - oe ita al teibarin ach “a 295 
ite oak, creoso iamnann ‘ 1.45 
Birmingham... ) gouthern pine, untreated. . re 35 . 80 
{ Southern pine, creosoted......... 95 1.35 
— oak, competed. caaghsaeees 1 — 2 
, empty cell, creosoted........ 1.4 1.80 
Chicago. ..... Oak, zinc treated................ 1.25 1.65 
Southern pine, creosoted......... 1,15 1.50) 
DMC iaivacecdiscews .45 
Los Angeles... { t Pe ON. en cdccactvecove 1.15 ey 
: : Red oak, untreated............. .95 1.15 
Philadeiphia., { Red oaks untreated... 0.5... 1.47 1.90 
ba po on. om Dedvcdews aad . = : -30 
: GUM, WRATERORE. 2. cc ccscscce > .20 
St. Louis. ..- | Red oak, creosoted.............. 112 1.70 
Sap pine or cypress, untreated... .. .65 1.00 
. Douglas fir, green, untreated... 45 .63 
San Francisco. { Douglas fir, empty cell, creosoted.. 1.14 1.56 
Birch or maple, untreated........ 1.00 1.00 
Mentocsl <o" { Birch or maple, creosoted.... ... 1.25 1.55 
TRACK SUPPLIES — Prices per 100 Ib., f o.b.. for carload lots: 
Pittsburgh Birmingham Chicago 
Be cncdesec sex ewe Res $2.55 $2.55 $2.75 
ee 2.15 2.40 2.60 
Oe acu ceacaeus aes 1.75 1.85 1.85 
EE titan act fe ca eh oes 3.50 3.50 3.50 


WROUGHT STEEL PIPE — Discounts from standard list for delivery from 
warehouse, except at Pittsburgh, where oon are f.o.b. mill. List prices per ft. 








as follows: !-in., 17c.; 3-in., 764e.; 34-in., ; 6-in., $1.92. 

1 to 3-In. Butt wie 2} to 6-In. Lap Weld 

Black Galvanized Black Galvanized 
Atlanta........ 44% 36.5% 42%, 34% 
Chicago......... 57.25% 44.71% 53. 83% 41.29% 
Cleveland....... 53. 3% 42.3% 50.8% 37.8% 
Denver........ 44.5% 32% 41% 28.5% 
New York. 56, 14% 43.6% 52.92% 40. 18% 
Philadelphia. . 57. 28% 44.68% 53. 68% 41.80% 
Pittsb — porhaea 64% 52.5% PA) 49.5% 
St. Louis. . 60.64% 49.84%, 4% mn 
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Pipe—Continued 


CA AST-IRON PIPE — Prices per net ton, for bell and spigot pipe, Class B and 
heavier, f.o.b. in carload lots; gas pipe and Class A, $3.00 per ton extra: 





4-In. 6-In. and Over 
NR sdk se And CoE Rk RES a Ohe $37.50 $34.50 
I as is ane: ora Wena Vol ae BA eae 41.00 38.00 
Birmingham (Base)................-++ 33.00 30.00 
ee 35.00 32.00 
SS Rr et er roe re 41.50 38.50 
a vec anes Saud che abeeulebeets 45.50 42.50 
Ne ew gs ek wie Ween 41.50 38.50 
ae oe whe Ckeigha eaee 38.50 35.50 
Philadelphia (rail delivery)............ 36.50 33.50 
PEE, cbisiiacodk vaaw een vu khws 41.50 38.50 
Pts nd as 5 osh cece cheek a eben 40.50 37.50 


San Francisco... . 


SEWER PIPE—Prices delivered, per foot, for standard pipe; 6, 8 and 12-in. 
are single strength and 18, 24, 30 and 36-in. are double strength: 















6-In. 8In., 12-In. 18In. 24In. 30-In. 36-In. 
BEARAB, ooo 500 0 ck $0.135 $0.21 oe. See bawes BU ise ine tiey 
Baltimore......... 10 .30 oe ates Ree os $6.50 
Birmingham....... 18 #0 -54 $1.02 1.95 $3.50 5.00 
Boston. . 135 one -405 1.325 2.385 4.68 7.175 
Chicago. . . 8 .28 .54 1.25 2.25 4.75 6.00 
Cineinnati. . See a7. MOOD ics Re Re Res caer 
Cleveland. . . 135 .21 -405 1.125 2.025 4.824 7.38 
DGS pcsku news 236 an Fee ace ee Ng 
SES .eesxke ee 16 .23 414 08 8 ees k UNaeee 
TR ie ane<k'eé 15 .25 .48 SU See Bee Basse 
Kansas City.. cae . 335 .52 1.00 1.90 SS Peep eee 
Los Angeles(f.0.b.) 2175 =. 2825 5085 1.1865 2.034 3.69 .. 
Minneapolis....... 15 .21 .415 90 8.925 72 Res 
Montreal.......... 30 .45 eae 0.90. Bea ees 7.20 
New Orleans..... > .16 i 51 eee S20e fonda Seeks 
New York......... -1665 .259 eee RS AB odacs kctaen 
Philadelphia... ... . . 081 . 126 . 243 -65 1.17 2.376 4.615 
Pittsburgh. ....... .09 .18 .27 -62- 2.22. 2. 308 
SOO Se .09 . 205 - 369 .945 1.62 3.20 4.44 
San eneaene ‘ .175 25 45 1.05 1.80 3.00 4.50 
Seattle. a .175 275 54 1.20 2.00 3.00 5.50 
CLAY DRAIN TILE—Per 1,000 lin.ft., f.o.b., in carload lots, 4 in.: 
sn Sc bie catead $50.00 Los DOOR. 5 620 ios owes $60.00 
Birmingham t New Orleans.............. 40.00 
Boston... . Oe SRS 35.00 
Chicago Philadelphia 36.00 
Dallas Pittsburgh. . 80.00 
Denver St. Louis..... 40.00 
Detroit j San Francisco... 67.50 
Kansas City 3 SEE, 0 5p Sk nb dence 45.00 
Miscellaneous 

LINSEED OIL—Raw, in 5-bbl. lots, per Ib., f.o.b.: 
Atlanta (per gal.)........... $0.79 Minneapolis paeasde ieee nee $0.094 
SIRs v.65 4 6.35 0 iog 00% . 066 ca oe Res <3 tet 49 
Boston (per gal. delivered). .65 asa sod Cocaane> ~ 086 
Dallas (per gal.). ities .555 Philadelphia ya Pes Saget ond .075 
NE Sr os ass kth censsds tl Seattle (per gal.).......... 69 
Kansas City (per gal.)...... . 64 St. Louis...... ie .099 
ey ae ree 0946 San. Francisco (del)... 1125 
WHITE LEAD—In oil, per 100 Ib. keg., f.0.b.: 
BRR iva ne cas VE 44% Koes $12.50 Dlamipeal.« esses ade ices $ 9.54 
DPUIONEERS. occ weg vaices 12.50 New Orleans.......... =.) (RS 
SE re 11.00 I Oe: a teat Todiaiat Oise 11.00 
RS 6 3* ads ocddes cata 12.00 ionenegtie Laxtetesbessis 9.90 
ee ee er 11.13 RN <a na adanciace ace 11.50 
A isn s 0 55: 66+ oo m0 e 11.25 St. Louis. 11.00 
CHEMICALS— Water, sewage treatment, road work, f.o.b., carlote, New York: 
Bleaching powder, in drums, f.o.b. works, per: 100 Ib... ........ $1.75@2.00 
Calcium chloride, 7. 80%, flaked, in 400-lb. drums or 100-Ib. mois- 

ture proof f.o.b. works, freight equalized with points of 

SE, EE OR a i oon cic ca creak Aes in Ck Ta ennVer ere 19.50 
Sines —- per Ib. delivered elk dp: Gard a ok atataesetne a . 054 
Silicate of soda, in rums, f.o.b Laan eee NUmEDes «se ne seryaeee <= 
Soda ash, 58%, in bags, per UM se roe el cce theca satelite 1.224 
Sulphate of aluminum, in bags, per 100lb........_............ 1.25@1. 40 
Sulphate of copper, in bbl., per 100 Ib.. «dee Ras Teh awe heal 3. 


MANILA ROPE— The number of feet per | tor the various sizes is as follows: 





Lin. 6-ft.,1-in.; j-in., 4ft., 5-in.; 1-in., 3-ft., 8-ine; 1}-in., 2-ft.; 5-in.; 1}-in., 1-ft., 
in. Following prices are per Ib. for 3-in. and larger, delivered in 1,200 ft. coils: 
BEER. 5 vensmd cnacawe ee 90, 1S7S "= Kanens Clg: £2 0. coe scd $0.20 

5.66 an as 5666006 .225 Los Angeles f vi .1725 
Birmingham i .20 Sinannelie (£.0.b. , . 155 
Boston.. . con Montreal...... .14 
Chicago. ... .175 New Orleans... .17 
Cincinnati (f.o.b.) 21 New York.. . 145 
Cleveland........... 21 Philadelphia. . <eaawe 15 
NS i 6 weve ad cde eubobie aes 18 i RD. ck ccbekinvewnnes 145 
I sina dn wie Bein A aera 165 San Francisco............. . 145 
0S SAS Saree 19 IA. 6 5 «ssa nie gheteecmiod . 155 
a PAPER—Black, 50-ib. per roll of 500 sq.ft., in carloads, 

CA, SI IE so vgn n vigvn na nda tansacsnckehancGcceencdeemenes $2.10 
SLATERS FELT—In carloads, per roll, f.o.b., producing point........ $0.60 
PREPARED ROOFING—Per aqunee, f.o.b., in carload lots: 

Single Shingles* Strip Saent Rollst 

Atlanta....... si: veckebabaws . $5.00 $5. $1.75 
RR ee ae 5.76 Har 1.41 
ED 6s bea ADS UE sme ROeS 4.50 3.75 1,75 
NS RE eee ee 6.25 6.50 1.85 
MEE -cncasiaGesd sce snesven 6.40 6.20 2.68 
Pie OR oi vcinc os c8ednens das 5.60 5.50 2.00 
New ree Viseteueeehwaaeas<h« 3 ae +s 
PINs 50:50 bsecmentéeecc .4 i % 
Gentle... 5G nck ee nbekaee ckiah& 8.75 : a 2.25 
OS Ss Pee 5.76 76 1.41 

*Slate finish, sufficient to cover 100 sq.ft. {Slate curtace. we rolls weighing 85 
to 90 lb. ¢4in 1, hexagonal shape, with Underwriters’ la 





ROOFING MATERIALS—In carload lots, f.o.b.: 





sphalt Asphalt 
elt, Tar Felt, Conte Tar Pitch,* 
per 100 Lb. per 100 Lb. per Gal. per Ton 
+++ $44.50f ws 50T $0.45 $44.50 
- ae 2.40 -50 23.00 
2.75 2.75 -65 34.00 
2.00 2.00 -90 18.00 
2.62t 2.02 1.40 1, 63** 
enens 2.50 oege 22.50 
eee beac ce 2.40 -344 28.00 
puiedciyhie Wades n'y dosent 2.25 2.25 33 20.00 
BG rnwak bixswonsides 2.40 2.40 55 27.90 
i CR is eevee es os 2.52 ia 2.95 26.00 
*In 350 lb. barrels. tPerton. {Per roll. **Per English cwt. 


WINDOW GLASS—Discounts from latest jobbers list, dated Sept. 15, 1928 
for sizes above first three brackets 


——Bingle Thickness——. -—Double Thickness— 


A Quality B Quality A Quality B Quality 














85 85 85 859 
89 91 8 91 
88 90 87 89%, 
85 85% 85% 85°, 
8 504 8 3 B4@5%. —86@5%, 
90@10%  9@10%  %2@10%  9@10°, 
87% 899, '% 
88% 90% 88 90% 
90% 90 90 90°7 
9@10% 9@20% 90@16% 9@ 20°; 
EXPLOSIVES—Price per pound for dynamite delivered: 
— —Gelatin—— elatin—— 
40% + 60% 40% 60% 
. 90. 215 $0. 2375 . $0.1725 $0. 1925 
"255 1725. 1875 
t3 "1525 1675 | 1925 
245 27 | ae 
17 195 245 =. 2675 
“245 eae 
212512475 1375 | 1525 
“198 “218 1575. 1825 
Kansas City, Mo... "202513225 15252175 
*F.o.b Louviers. 
Lumber 


LUMBER—Per M. ft., 








b.m., No. 1, Common, rough, in carload lots: 
SOUTHERN YELLOW PINE 
<1 x 6 Ine —!x 8 In. —3x 12In.t~ In.t 





F.o.b. Del. F.o.b. Del. F.o.b. Del. F.o0.b 
Atlanta........ $14.00 ...2.. GUS. 08 css GOP 00 cs sce $45.00 
pS ES Se eer Geesee | occa $43.00 ...... 42.00 35.00 
Birmingham 18.00 20.00 00 20.00 20.00 22.00 30.00 
I ne as 53 24.00 29.00 25.00 30.00 57.00 62.00 57.00 
Cn sinc) Ronee a) audi’. tei aaa te aes cn 
ee aesGe °° sfs2, , oS , Meet 5.00 35.00 
Cleveland. ..... 30.00 38.00 32.00 40.00 46.00 54.00 aa 
BN 5500 beee A oeees WEE): bide We Se) aeons .00 52.50 
SIE ey ae Dies apeata i ra 44.00 50.00 
Detroit... 30.00 32.00 30:00 32.00 -00 32.00 45.00 
Kansas City FOee atncus SEGO  2kssc> DD ‘esercs 50.00 
Minneapolis..... ...... wee eaaaee Sei axe ES ebes ee 
Montreal 44.00 ...... GOTO 5. scccs POE whist sec... 
New Orleans.... ...... EE. fet ees 19.00 . - sxceas 30.00 ihn 
New. York 22.00. 24.00 23.00 25.00 50.00 52.50 50.00 
Phil.No.2(com.) 18.00 22.00 19.00 23.00 26.00 30.00 44.00 
Pittsburgh. ..... 20.00 28.00 20.00 28.00 26.00 36.00 44.00 
St. Louis 22:50 27.50 22.50 27.50 42.50 47.50 41.00 
DOUGLAS FIR 
ae 12 x12 
—ix6In*~ —Itx8In* -—3x 12In.t~ In. 
F.o.b.- Del. F.o.b. Del. | Fob. Del... Fob. 
Dobtiniege....56 oc. A. °° i Be: > ga eee $58 ce 
SONS oxuss ce $21.00 26.00 $21.00 26.00 $30.00 35.00 $35.00 
CN Sn ok bpcitwe chasers! Scere GaeNae ake MEE wines 
OI cco icc tad tee chk oo ee ent ee 42.50 
leveland. ..... 30.00 38.00 32.00 40.00 40.00 54.00. .... 
Denver... Pia snns PA sevice ee 50.00 
Mas uss aud ca sacaa tae ee ees 1m a sk ‘os 30.00 Se 
Kansas Cit: SRUEe hikes ok came ‘ eae ks ‘ 
Minnea i ale wie Sige) euaake Beye. uy caer ee 
New Orleans.... ...... BEE. Ssaen BE ..)- care gn EE | casas 
New York 19.00 21.00 20.00 22.00 22.50 24.50 24.00 
PM, c's se ween, SiN tuddi ah ERR EAS bd coe 28.00 30.00 
PUNE. 6 on35" sac a vb ieee these epee 30.00 44.00 30.00 
St. Louis ...... 29.00 34.00 29.00 34.00 31.50 . = 31.50 
San Francisco... ...... Be OR. nese 19.00 
Seattle. . : 9.00 10.00 9.00 10.00 11.00 12: “00 12.00 


Form lumber, 16 ft. lengths. ¢Planks and timbers, 20 ft. lengths. 





PILES—Prices of Nichols Bros., 90 West St., N.Y.C., per linear foot, poe, with 


bark on, f.0.b., New York; delivered from barge, 1} to 2c. per ft. addi 
Dimensions Points Length Barge ‘Rail 
CBU OO IE oink es evoseee 6 in. 30 to 50 ft. $0.09 $0. 145 
12 in.—2 ft. from butt......... 6 in. 50 to 59 ft. 13 195 
12 in.—2 ft. from butt......... 6 in. 60 to 69 ft. 15 215 
14 in.— 2 ft. from butt......... 6 in. 50 to 69 ft. . 185 -225 
14 in.—2 ft. from butt......... 6 in. 70 to 79 ft. . 2025 .225 
14 in.—2 ft. from butt......... 5 in. 80 to 85 ft. . 265 375 
14 in.—? ft. from butt......... 5 in. 85 to 89 ft. - 305 442 











